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=>] URING the present century a large mass of data on blood- 
hai) group membership has accumulated. Since the fundamental 
discovery of the Hirszfelds ( 1919) that the frequency of 
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Lae that these data were important for physical anthropology. When 
the laws governing group membership were finally elucidated by Bern- 


. stein (1924, 1925) it became clear that their value was unique. 


For in the case of other data of physical anthropology, e.g. bone- 
lengths, skull shapes, and skin colors, three difficulties arise : 

1. They are to a greater or less extent influenced by environment 
during the lifetime of the individual. Thus stature has increased 
throughout much of Europe in the last fifty years. 

2. In so far as they are genetically determined, they are certainly 
not determined by small numbers of genes, and thus the effect on them 
of race-crossing is uncertain. 

3. They may have selective value, both from the point of view of 
natural and of sexual selection, and are thus of little value in disclosing 
remote origins, though they may be of great value in revealing recent 
ones. 

On the other hand blood-group membership is absolutely unaffected by 
the environment. Its genetical determination is very simple. And 
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there is no evidence for its selective value. If, in a given environment 
there were any advantage in belonging to one group rather than another, 
it would be strange that in every population so far studied members 
of two blood-groups are found, and in most members of all four. 
Whereas large areas exhibit almost complete uniformity as regards hair, 
eye, and skin color, and head shape. Moreover every attempt to cor- 
relate blood-group membership with disease, longevity, or other selective 
influences has so far failed. It is not of course impossible that there 
is selection in favor of one or more of the heterozygous genotypes. 
But if so it cannot be strong. 

Finally a good deal of speculation (e.g. Gates, 1936) has been 
written concerning the part played by mutation in establishing blood- 
group frequencies. While the possibilities of mutation cannot be denied, 
the fact that the genes are sufficiently stable to furnish reliable paternity 
tests shows that their mutation must be fairly rare. Let us suppose 
(with Gates) that it is as high as the highest rates so far reported in 
man, namely once in 100,000 generations. (Haldane, 1935; Gunther 
and Penrose, 1935). We ask what would be the frequency of the B 
gene today in a population which did not contain it 1,000 generations 
or over 20,000 years ago, when the recession of the last ice age was 
beginning, but Scandinavia was still wholly or almost wholly glaciated. 
If gq, be the original frequency, » the mutation rate, m the number of 
generations, and gq, the final frequency, gg = I + (1 — »)"(qo — 1). 

If we take the above figures, g, = .o10. That is to say no large 
European population could have acquired its B agglutinogen in this 
way. Those who wish to account for existing blood-group frequencies 
by mutation must show that the mutation rates in question are higher 
than any so far recorded in Drosophila for non-lethal genes, in man, 
or in rodents. 

If we go back to palaeolithic times when man was probably a rare 
animal, it is of course possible that chance played a large part in altering 
gene frequencies. This is borne out by the very irregular frequencies 
found in the North American “Indian” tribes. But chance fluctuations 
are negligible in populations measured in millions. We can therefore 
legitimately doubt whether the blood-group frequencies in post-glacial 
Europe have been strongly influenced by anything except racial mixture 
and of course selection based on other characters. 

Large numbers of data exist on the frequencies of the blood-groups. 
In Europe the data are most complete for Germany, but satisfactory 
data exist for some other states, notably Finland. Those for the 
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:ment Soviet Union are less satisfactory, but are better than those for Britain, 
other, France, Spain, and Norway. Unfortunately data only exist in any 
nbers great quantity for membership of the “classical” groups O, A, B, and 
four. AB. Data for the sub-groups, e.g. A, and A,, and for the M and N 
hair, properties are still inadequate. This paper has only been made possible 
) cor- by the painstaking work of Steffan (1932), Steffan and Wellisch 
ective (1928-33), and Boyd (19392), who have placed all biologists in their 
there debt by their collection of several thousand observations, covering over 
types. half a million people. Outside Europe satisfactory data only exist in 


feat Japan. 


dlood- 
salad THE SAMPLING ERROR OF A DETERMINATION 
, 


ernity From the frequencies of the four groups we can calculate those of 


pee the genes, A, B, and R, which are denoted by p, g, and r. The method 
ted in of calculation was given by Bernstein (1925, 1930). Stevens (1938) 
—s gives a method of calculating the standard errors. However he does 
sshaail not explicitly give the formulae needed for our purpose, so an equivalent 
pa but mathematically simpler method will be used. 

ated. Let P, Q, R, be the calculated gene frequencies for a population 


sale ol of n members. Then, if mating is at random, the expected numbers of 


oY the four phenotypes are: 
large nR*[O], nP(P + 2R)[A], nQ(Q + 2R)[B], 2nPQ[AB]. 


n this 
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Hence the likelihood of finding P, Q, R, in a population where 

the true values are p, g, r, is proportional to 
ek = rink p? + apr)sPP +R) (gq? + 2gr)*O2 +3) (2pq)*aPO, 

The normal approximation consists in choosing a quadratic function 
a rare of p, g, and r to represent L. Now 
tering L = n[2Rlog r + P(2 — P)log p + O(2 — Q)log g 
Sa + P(P + 2R)log(p + 2r) + O(Q + 2R)log(q + 2r)] 
refore = constant + 7 | 2R*log (: + - . *) + P(2— P)log (: + 


glacial 


ixture _ q—Q p—P+2r—2R 
+.Q(2 O)log (1 +i-8 )+ PCP + 28) log (1 + tS ) 
roups. 


q—Q+2r—2R 
ct +0(0 + 2R)log(1 + 4— CEA —AA)| 
yr the 
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Now we shall be plotting p, g, r in equilateral trilinear coordinates, 
and hence L = constant will be represented by an ellipse whose center 
is (P, Q, R). In order to draw it, we transform to rectangular co- 
ordinates, 
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am ee aaa ie 3(1 + R)(C — 3CR + 2R — 2R?) x? 


+(P —Q)(C + 3CR + 2R + 2R*)2/3 xy + (1207? +C 
+ 14CR — 3CR*? + 2R — 2R) y’ |: 





Now we can transform this expression into —4(é* + y?) where ¢ 
and y are orthogonal. Then the distribution of £ + ,? is that of x? 
for two degrees of freedom, and the probability is 4 that the true values 
of p, q, r, are represented by a point within the ellipse @ + y? = 1.386. 
Similarly the probability is .99 that they are represented by a point 
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within the ellipse ¢? + y? = 9.210, that is to say a similar and similarly 
situated ellipse with the same center but of 2.578 times the linear 
dimensions. The first ellipse may be called the probable error ellipse. 
Its equation is: 

3(1 + R)(C — 3CR + 2R — 2R*)x* + (P — Q)(C + 3CR 


+ 2R + 2R?) 2\/3 xy + (12C? + 14CR — 3CR? + 2R — 2R°)¥ 
2.772C(C + 2R + 2R?) 
n 
If this equation be written ax? + 2hxry + by? = 1, then, if P > Q, 
as is the case for all European populations except Tatars, the minor 
axis lies between those of x and y, and the axes make angles @ 





= 4 arc tan s ; with those of the coordinates. The constants A, B 
a — 


in the transformed equation Ax? + By? = 1 are the roots of 
2? — (a+ b)z + ab — h? = o. These can be expressed in terms 
of C and R, but numerical calculation is easier. 
Thus for the population of Slough (point C on Fig. 1), P = .2382, 
= .0563, R = .7055, n = 4,032, C =.01341, hence equation (1) 
is 2.771547 + 2 X 88084ry + 8435907? = 2.2310 X I0°. 
Hence a = 1.2423 X 10°, h = .39886 X 10°, b = .37813 X 10%, 
2h 
a—b 
or tan~! .39189 with the axis of x. The constants A and B are given by 
2s? — 1.6141 X 105s + .31066 X 107°. 
Hence the ellipse referred to these axes is (1.390724? + .22338y") 10° 
= 1 and the lengths of the semi-axes are .006691 and .002682. The 
semi-axes of the 1 percent ellipse are .01725 and .006914, and the 
distance from foci to center is .01580. It will be seen that it is highly 
improbable that the observed difference between the Slough population 
and that of London could be due to sampling error. On the other 
hand the difference between the populations of Munich and Copenhagen, 
or Danzig and Finnish-speaking Finland, is of doubtful significance. 
Since the point C is based on 4,032 people, many of the other points 
would be surrounded by much smaller ellipses. 


= .92311, and the minor axis makes an angle of 21° 21.3’, 


CHOICE OF DATA 


From the published data available I took every population of 
over 2,000, and many smaller populations which could legitimately be 
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pooled ; e.g. the data for Warsaw are based on 6 samples ranging from 
2,928 to 562 individuals. Except where a statement to the contrary 
is made, I rejected observations which displayed marked internal in- 
consistency, the sum of the crude values of p, g, and r differing from 
unity by more than three times its standard error. For example, for 
one Portuguese sample this sum is less than unity by 7.3 times its 
standard error. Such deviations may be due to faulty technique, or 
to a lack of homogeneity in the population. In either case they cannot 
give true values of p, g, and r. On the other hand where such errors 
are moderate, and no other data are available, as in the case of the 
Szeklers, I have included them with a note to the effect that they are 
of less weight than would appear from the numbers. I also rejected 
data where the total percentages differed from 100. In some cases 
where large numbers of data collected by well-known and careful 
workers were available, I have rejected those of other authors, not 
because they appeared to be unreliable, but because some of them might 
not be so reliable. Thus for Berlin I have taken a value based on a 
single paper of Schiff, though another 12,233 data were available. 
These would have produced changes ranging from o to 2 in the third 
figure of the p, q, and r values. 

I have rejected a certain number of German data which were not 
very readily grouped, not on account of unreliability, but because 
Germany is already better represented than any other state in the 
existing data. In my grouping of German data I have followed Morant 
(1939) who very kindly allowed me to use his notes. My numbers 
differ from his because I have used data not available to him, and 
rejected some which he used, on the ground of internal inconsistency. 
However, my results differ from his to a trivial extent. 

My main difficulties have been due to the unreliability of the data 
as published or reported. To give three examples, one of Gundel’s 
(1928) totals does not agree with his data on individual populations. 
The small resultant error was easily put right by reference to his paper. 
Steffan (1932) states that Jones and Glynn’s (1926) data for Liverpool 
were based on 1,600 individuals. Actually they were based on 40, 
each tested against every other. Boyd (1939a) lists the same popula- 
tion as Czechs from Brno, and (following a summary by Putter, 1934) 
as Germans from Brinn. The investigator Suk (1933) states that 
they were “mostly Czechs”. I mention these examples, not in any 
attempt to disparage the admirable work of Steffan, and Boyd, but 
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to point out the difficulties which beset such work, and the desirability 
of consulting the original data so far as possible. 

A minor source of error is as follows. Data are often given, not 
only by compilers, but even by original authors, in percentages. In 
order to pool data it is of course necessary to reconstruct the original 
figures. This is sometimes easy, but sometimes impossible, as in the 
case of Babacan (1937) who makes the truly remarkable assertion that 
of 100 Turks examined at Ankara, 9.3 percent belong to group B. 
I need not say that I have rejected data of this type. It is extremely 
desirable that the original data should be given, both in original com- 
munications, and in summaries. Steffan and Wellisch have recognized 
this fact in their later compilations. 

A further source of error exists in the duplication of data where 
one author adds the data of another to his own, and the bibliographer 
does not note this fact. This will lead to the attachment of undue 
weight to figures, but not in general to serious distortion. In an attempt 
to avoid this error I have perhaps omitted some data which I should 
have kept. And even so I may not have escaped it. Nevertheless the 
rejection of data on the grounds given makes my Table 2, I believe, 
at least as reliable as any similar compilation. 

Finally we must face the question of fraud. Gauch (1933) states 
that 

It is known that slyness is a characteristic of the Mongols; it is striking that, 

since the relation between blood-groups and race has been known, the blood-group 
pictures of eastern Asia have suddenly taken on a different aspect. At present the 
east Asiatic workers are taking care to show that in their countries people do 
not, as earlier investigations of coloured people had shown, belong in fairly large 
numbers to blood-groups B and N, but to O, A, and M. 
The absolute falsehood of this aspersion on the Japanese workers who 
have done so much excellent work on eastern Asiatic blood-groups 
appears from the fact that Furuhata’s (1928) first 4,508 data up to 
1927 for Tokyo give (.277, .174, .549), his latest figures (1933), based 
on 29,799 being (.279, .172, .549). And I have found no indications 
whatever of such a tendency among European workers. In particular 
the German data show a far greater heterogeneity than would have 
appeared had they been adjusted so as to comply with any theory of 
racial purity. I have, however, taken the precaution of omitting Gauch’s 
data, which present some peculiar features. 

Besides published data, I have been very kindly permitted to use 
the unpublished data summarized in Table 1. 
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TABLE 1 
PLACE GROUP n O A B AB OBSERVER 
CR? eect cane acnele 22,120 9,190 10,080 2,071 779 Duran-Jorda 
SIE rae SF 4,032 2,009 1,585 334 104 Vaughan 


London Hammersmith 1,432 667 600 120 45 Vaughan 
London Central, English 3,536 1,545 1,575 303 +113 «Taylor 
London Central, Scottish 160 71 59 24 6 Taylor 
Northern 

Sn - Ainu ied mei ines 354 207 98 43 6 Taylor 
RRR aE a 31 10 II 6 4 MacConaill 





The data for Barcelona represent the various donors who volunteered 
in that city during the recent war. They doubtless include a certain 
number of refugees from neighboring regions, and also a very few 
foreigners, including myself. I do not think, however, that these latter 
amount to I percent, and the percentages are in good agreement with 
those of Grifols Roig (v. Boyd) based on much fewer data. 

The two London series are certainly different. ,? = 28.90 for 3 
degrees of freedom. The difference is almost wholly in the proportions 
of O and A. However, I have pooled them. The central London 
series, as might be expected, is more like those of continental countries. 

The main series from Northern Ireland was supplied by Dr. Taylor, 
and is based on bloods sent to him. Those for Rachrai (Rathlin) were 
determined on the spot by Dr. MacConaill, who wishes to acknowledge 
a grant received for this purpose from Prof. R. R. Gates. One of the 
31 was from Belfast. 


CHOICE AND PLOTTING OF DATA 


The European data are given in Table 2. I have arbitrarily drawn 
the frontier of Europe so as to exclude the peoples of the Caucasus, 
who will be considered later, but do not fall into the general European 
series. Table 2 contains records of 59 reliable populations of over 
2,000, 13 of populations under 2,000, and 3 of populations of over 
2,000, based on data which are internally inconsistent in the manner 
pointed out earlier, but which are nevertheless of interest. Notes on 
individual populations follow. 



















eered 
ertain 
r few 
latter 

with 


for 3 
rtions 
ondon 
atries. 
aylor, 

were 
vledge 
of the 


EUROPEAN BLOOD GROUPS 465 


B. This is a combination of the data of Table 1 for Northern Ireland with 
Boyd and Boyd’s for Dublin. They are in sufficient agreement to warrant their 
pooling. They are also in agreement with a sample of unknown size recorded 
by Dujarric and Kossovitch (Boyd). 

C. The population in question consists mainly of industrial workers drawn 
from the distressed palaeozoic areas of northern and western England, and Wales. 
They resemble Boyd and Boyd’s data for North Wales (based on 192 persons 
only) as regards their low value of p. 

D. Liege and Louvain. 

E. It is not certain that all these data refer to Madrid. 

F. Includes two samples of Scots resident in England. The large Glasgow 
sample may be partly of Irish origin. 

G. These surprising figures are based on a number of samples in very fair 
mutual agreement. 

K. Including suburbs. Probably fairly representative of Northern France. 

Q. My grouping of the German data is that of Morant (1939). The district 
in question is the lower Rhine valley and Westphalia. 

R. Including patients from other parts of north Tyrol. 

U. This aberrant group consists of Apulia (.156, .131, .713, 800), Sicily (.212, 
117, .670, 540) and “Southern Italy” (.224, .096, .680, 220). They are not 
homogeneous, but agree in having very low » values as compared with the other 
Italian data given here, or the figures given by Lattes (1932) for Italy as a 
whole, namely (.257, .102, .641, 17,157). Until more data accumulate, it is 
perhaps better to group them as I have done. 

V. Baden, Wurtemberg, and a few data from western Bavaria. 

W. Mostly Stockholm and Lund. 

Z. Hessen, Frankfurt-am-Main, etc. 

c. These figures, from a summary of Kumaris, probably include Greeks living 
outside Greece. The population does not seem homogeneous. Thus the figures for 
Athens give p = .233, and if fuller data were available Greece might prove as 
heterogeneous as Italy. 

g. These Albanians were domiciled in Sicily. No data exist for Albania. 

k. If Jurgeliunas and Ravensberg’s inconsistent data were included, we should 
have a sample of (.2426, .1400, .6165, 4,283), somewhat less isolated, and similar 
to that of Kherson (p) and the White Russians (r), but still quite unlike the 
other Baltic peoples. 

m, a. In the data for most cities of the Soviet Union, Jews are not treated 
separately. If this were done the non-Jewish population might appear more 
homogeneous. 

n. I have rejected the most inconsistent data, but even sop + q+r—iI>2¢ 
in almost all cases. The data in Steffan’s collection give a value rather nearer 
that of the main group of Finns. The reliability is lower than suggested by the 
total. 

0. 500 from Istanbul, 500 from Macedonia. These data deserve a higher 
weight, as they are in agreement with the data from Anatolia. 

q. A large fraction of the Rumanian data have been rejected on the ground 
of internal inconsistency. If other data due to workers who are sometimes 
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TABLE 2 
European populations 





| 8 | 





Iceland 800 
Ireland 784 
England 4,032 
Belgium 5,129 
Spain 1,331 
Scotland 1,338 
Italy Sardinia 3,265 
England East 1,000 
England London 4,968 
Italy Po basin 5,884 
France i 3,062 
Switzerland 3,526 
Holland 7,111 
Germany Munich 5,451 
Denmark Copenhagen 17,257 
Spain Barcelona 22,120 
Germany W. 35,619 
Germany Innsbruck 23,068 
Portugal 2,983 
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Sweden 047 
Italy Southern & 

Sicily 1,560 
Germany S.W. 11,540 
Sweden Swedes 2,492 
Germany Franconia 5,633 
Italy Tuscany & 

Umbria 2,214 
Germany Hessen, etc. 17,832 
Germany Schleswig- 

Holstein 19,480 
Switzerland Ziirich 3,043 
Greece 4,398 
Italy 3,639 
Norway 1,051 
Germany Saxony 33,205 
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Italy Albanians 500 
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TABLE 2 (continued) 





STATE 


1 





hd Germany 
j Germany 
j Germany 
Lithuania 
Germany 
U.S.S.R. Odessa, Jews 
Finland Swedish 
speakers 
Turkey & Turks 
Greece 1,000 
U.S.S.R. Kherson 2,844 
Rumania Rumanians 10,071 
U.S.S.R. White 
Russians 1,838 


Dawn ww 
ww yw 
wn os 


wwe we NW 


~n 


s Czecho- 

Slovakia Slovaks 0,837 
Yugoslavia Serbs 3,576 
Bulgaria 8,327 
Poland 7,382 
Hungary Budapest 8,429 
Finland Finnish 

speakers 31,326 
Danzig German 

speakers 13,689 


feo Me~ ME o> Mo-Mo-Mo-Mo-M-- Mae Mo- mo) 
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Czecho- 

slovakia Czechs 4,406 

U.S.S.R. Dniepro- 
petrovsk 

U.S.S.R. Odessa 
non-Jews 

U.S.S.R. Penza 

U.S.S.R. Saratov 

U.S.S.R. 

Poland 

Esthonia 

U.S.S.R. 

Poland 

U.S.S.R. Kharkov 
city 

U.S.S.R. Moscow 

U.S.S.R. Leningrad 


B 
B 
B 
B 
B 
B 
B 
B 
Ss 
B 
B 
Ss 
B 
B 
B 
B 
B 
B 
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TABLE 2 (continued) 











REF. STATE GROUP n O A B p q r T—q REP. 
y U.S.S.R. Kharkov 
district 3,075 .3135 .3803 .21905 .2772 .16905 .5533 .3838 S 
sede 2,039 .3247 .3610 .2428 .2568 .1824 .5608 .3784 Wei. 
mann 
o Rumania Magyar Ramm. 
speakers 2,006 .2768 .4191 .19059 .3088 .1617 .5205 .3678 ant § 
* U.S.S.R. Votyaks 3,675 .3461 .29028 .2085 .2005 .2132 .5773 .3641 B+? 
Rumania Szeklers 10,600 .2523 .4751 .I17I2 .3504 .1484 .5012 .3528 Ramn. 
antzu 
¢ U.S.S.R. Lapps 570 .2544 .5351 .1614 .3785 .1384 .4830 .3446 B 
r U.S.S.R. Chuvashes 3,147 .3124 .2892 .3302 .2405 .2138 .5446 .3308 B 
Spain Valladolid 904 .2035 .5000 .I571 .3900 .1503 .4597 .3004 B 
v Hungary & : 
Jugoslovia Gypsies 1,847 .3119 .2631 .3389 .19002 .2474 .5534 .3060 B F 
@ U.S.S.R. Perm 6,060 .2044 .3305 .2882 .2515 .2207 .5426 .2536 B,S FF 
x U.S.S.R. Tartars 3,081 .2444 .3765 .2785 .2011 .2268 .4821 .2268 B 
*B = Boyd (1939a); **T = Taylor (see Table 1); +S = Steffan (10932). 


inconsistent were rejected, the values of » and gq would be lowered, and that of 


r raised. 


r. This group includes most of the individuals from Minsk, and 131 from 
Dniepropetrovsk. They have been separated as they differ sharply from Ukrain- 


ians and Great Russians. 


The latter two groups, when domiciled in the same 


region, differ very little, and have not been separated in this table. 
v. Probably includes the province of Warsaw. 
z. These data are the survivors of a larger number, most of which are 


internally inconsistent. 


of p. The reliability is however low. 
a. Less 131 White Russians. 
€. I have corrected an obvious misprint in Weidemann’s original paper. 
0, p. These remarkable figures are both due to Ramneantzu. His figures are 


But the rejected data mostly agree in giving a high value 








mostly internally inconsistent, the high values for group AB suggesting that he 
has overestimated p, g, or both. They require confirmation, and it is likely that a 
repetition of Ramneantzu’s work would bring them much closer to those for 
Hungary. 

x, 7. Finnish tribes living in autonomous republics. 

v, This group is not homogeneous, but the individual data are reliable. 

¢. The consistent data for Perm, though smaller in number, agree in giving 
high values of gq. 








lich are 
zh value 


ures are 
that he 
ly that a 
nose for 


n giving 





EUROPEAN BLOOD GROUPS 469 

I have attached no letter to Urra’s astonishing figures for Valladolid. 
The very high value of » is only paralleled in Hawaii and a few 
North American Indian tribes. It cannot possibly be explained by 
Moorish ancestry, as p is low in North Africa. The high value of q 
is unparalleled in Western Europe. Moreover it is based on measure- 
ments of students and soldiers drawn from a considerable part of 
central Spain, so it cannot be explained as due to an aberrant local 
population. Boyd lists 10 other Spanish observations (besides 6 on 
Basques and Catalans), mostly small or inconsistent. In none does 
q exceed .075. Moreover Urra’s observations published in German in 
1930, were apparently made before 1928. I suggest that the most 
plausible theory is that his technique was faulty. 

In Table 3 I have assembled a few data on neighboring non- 
European populations. The Kartalintsi, Kahhetintsi, and Imeritini are 
Caucasian tribes, whilst the Kirgiz and Kazaks live north and north- 
west of the Caspian Sea. 

The data of Table 2 are represented graphically in Fig. 1. », q and 
r are plotted in trilinear coordinates, as first suggested by Streng (1926). 
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This has the following advantages. If a new population of m members 
is formed by the mixture of An from a population (/,, q:, 7,), and pn 
from a population (p2, q2, 72), then p = Ap, + wpa g = Agi + Qa, 
r = Ar, + pr,, and this condition is stable unless m is small. Of course 
the above values of p can only be calculated if the population mates at 
random as regards blood-group membership, or very nearly so. Hence 
the point representing a mixture of two populations lies on the line 
joining their representative points. If then a number of points on 
such a diagram lie along a line, it is reasonable to suppose that the 
populations represented by them are derived from the mixture of two 
original races, if this is compatible with historical and geographical 
facts. 

Secondly, the distance between two representative points on such 
a map gives a reasonable measure of the difference between the 
populations represented by them. We could for example, legitimately 
say from a study of Fig. 1 that the population of London differed more 
from that of Basel than from that of Munich as regards blood-groups. 
This would not necessarily be so if we took some other measure. 


TABLE 3 


Neighboring non-European populations 








STATE GROUP n Oo A B p q r  r—q REF. 
Morocco’ various 630 .4143 .3397 .2063 .2232 .1432 .6336 .4904 B 
Tunis Berbers 700 .4743 .3029 .1686 .1932 .1134 .6034 .5800 B 
Egypt 4,375 .2823 .3630 .2526 .2715 .1908 .5287 .3289 B 
Palestine Ashkanazi 

Jews 1,500 .340 .441 .181 .282 .139 .579 «€©=.440~«€B 
U.S.S.R. Armenians 3,816 .3118 .4851 .1381 .3335 .IIIQ .5546 .4427 B 
U.S.S.R. Kakhetintsi 1,342 .3681 .4188 .1535 .2751 .1157 .6002 .4835 B 
U.S.S.R. Kartalintsi 4,701 .4088 .4197 .1195 .2711 .0875 .6414 .5539 B 
U.S.S.R. Imeritini 3,189 .5227 .3462 .1054 .2089 .0604 .7216 .6522 B 
U.S.S.R. Kirgiz 2,823 .3124 .2664 .3475 .2005 .2516 .5479 .2063 B 
U.S.S.R. Irkutsk 5,108 .3465 .3383 .2206 .2302 .1706 .5902 .4196 B 
Turkey Anatolia 1,149 .3481 .4473 .1488 .302* .115* .590* .475* B 





* Unadjusted frequencies calculated by me (W. C. B.). 
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Various authors have proposed five different indices (cs [A] + AB) 
[B] + [AB] 


in order to describe populations in terms of a single parameter. The 
points where such indices are constant lie on one of a family of straight 
lines, hyperbolae, or quartics. Hence two very different populations 
may happen to have the same index. Thus on the above system the 
population (.2929, .1340, .5731) and (.0101, .0050, .9849) have the 
same index, namely 2. The first would be a typical European popula- 
tion, the second a typical Red Indian. Moreover all the indices so 
far proposed become infinite for some observed population, and are 
therefore useless for comparison in its neighborhood, though this could 
easily be avoided. 

The trilinear map may be used for various purposes. Thus the 
greatest distance between two points representing populations within 
a state could be taken as a measure of its racial heterogeneity. 


DISCUSSION OF DATA 


In Fig. 1 the ordinate is p (the frequency of the A gene), the 
abscissa being =e (r —q). The figures in Table 2 are arranged in 


descending order of gq — r. It is at once clear that this leads to an 
order running roughly from West to East geographically. If we 
examine the distribution of the points on Fig. 2 a main sequence is 
obvious, running more or less horizontally from I (London) to A 
(Moscow). As we pass along this from right to left, that is to say 
geographically from West to East, the frequency of the A gene remains 
constant, but the B gene replaces the R gene. The increase of B has 
often been pointed out, but the diminution of R from .667 in London 
to .562 in Moscow is almost equally marked. However there is a 
slight tendency for p to diminish as we go eastwards, even if we leave 
out the aberrant Votyaks and Chuvashes (7 and =). 

Besides the main sequence there seems to be another, which is 
represented by points in the right-hand bottom corner. These points 
are mostly on islands, Iceland, the British Isles, Sardinia and Sicily, 
whilst one population D (Walloons) and part of another T (Southern 
Italy) lie on the edge of the continent. Owing to the poor character 
of the data for Ireland, Iceland, and Scotland, this sequence is ill- 
defined. However I do not think that its existence can be doubted. 
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The main sequence presumably represents the effect of a mixture 
of races, an Asiatic group of composition similar to that of the Tatars 
or Kirgiz today, and a western group with very low values of g. Fig. 2 
brings this point out. I have made contour lines separating zones with 
different values of r — q. These lines are drawn without reference 
to the points m, o, m, p, t, v, x, which represent minorities, and the 
small sample E. Apart from this they are seen to be very consistent. 
The only exceptions are the isolated character of Sardinia, the irregular 
behavior of the Czechs and Slovaks (based on small samples) and the 
low value of g — r in Western Poland with a high value among the 
White Russians. 

Fig. 3 is a similar map in which the contours represent populations 
with equal values of g. In order to make it comparable with Fig. 2 


the successive values of q differ by > , or .288675. They would 
3 


thus correspond to parallel lines on Fig. 1 at the same distance apart as 
the parallels which correspond to the contours of Fig. 2. These contours 
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are rather less satisfactory in Western Europe and more so in Central 
and Eastern Europe, as is obvious from Fig. 1. If the contour lines 
were differently drawn, for example through g = .075, .I0, .125, etc., 
the results would be worse. Thus Ireland and Scotland would be more 
“oriental” than England, Norway than Sweden, and Paris than Basel 
and Western Germany. 

Whichever set of contours we take, the steepest gradient runs 
along the continental boundary of Scandinavia, through the Baltic Sea 
and Central Europe. This is natural enough, since migration has been 
easier over the steppes of Russia and Ukraine and the North Sea 
than over the mountains and forests of Central Europe. The most 
extreme gradient of all separates Scandinavia from Russia. 

The Lapps, Votyaks, Chuvashes, Gypsies, Tatars, and (if correctly 
grouped) the Magyar-speaking minorities in Transylvania are clearly 
outside the main sequence. Much more interesting is the group with 
low values of p and high r — g. Two of these populations (Sardinia 
and Southern Italy + Sicily) are Mediterranean. The latter requires 
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further study. It is almost identical with that of Tunis, and not unlike 
the small sample available from Algiers. This fact may be due to 
the centuries of Saracen occupation. Data on Andalusia would be of 
great interest for comparison. The population of Sardinia has a 
briefer history of Saracen conquest. Here some anthropologists have 
regarded the primitive inhabitants as related to the Berbers. 

The populations of England (Slough), Scotland, Ireland, and Ice- 
land, though represented by small numbers, seem to form a definite 
sequence, which may provisionally be called the Atlantic sequence. 
The similarity of Ireland and Iceland is not surprising. The first 
colonists of Iceland were Irish Culdees who, though a religious order, 
were not necessarily celibate, and one of the largest waves of colonization 
was led by Queen Aud, widow of Olaf the White, the Norse king of 
Dublin. The thralls of Iceland may have been largely of Irish origin. 
The need for further research is obvious. Data from the Scottish 
Highlands and the interior of Ireland would be of the greatest interest. 
Both Dublin and Ulster have a good deal of British ancestry, and 
one may conjecture that a pure Irish population would have a p value 
of .15 or less. The enormous difference between Iceland and Scandi- 
navia is very striking. Even allowing for the large Irish element in 
Iceland it is difficult to suppose that the Norse colonists of Iceland 
resembled the modern Norwegians and Swedes though they may have 
been a very aberrant sample. It is of course possible that other parts 
of Norway differ markedly from Oslo and Bergen, which appear to 
be the habitats of the populations here described. And it is of course 
conceivable that the data for Iceland, though very consistent, are 
erroneous. It is also conceivable, though rather unlikely, that there 
is an unexpectedly large Lapp element in the present population of 
Scandinavia. 

In any case, there appears to be enormous diversity in the blood- 
group frequencies of the British Isles. Although very similar in metrical 
characters, the population of Dublin is as different from that of London 
in respect of blood-groups as is that of Dniepropetrovsk, and that of 
central Ireland is probably more so. And the population of Ireland is 
likely to be the nearest approach now available to that which occupied 
a good deal of Western Europe 3,000 years ago. 

The following provisional hypothesis would explain most features 
of the blood-group distribution in Europe as at present known. Neo- 
lithic Europe was occupied by peoples of a blood-group distribution 
not unlike that of the American tribes, that is to say with B rare or 
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absent (q small or zero) whilst the frequencies of O and A (and there- 
fore the values of r and ») were variable, but on the whole r was high. 
The areas with high p were, however, rather irregularly distributed. 
There was probably one around the Baltic and another in the Iberian 
peninsula. Whilst an Asiatic origin can reasonably be postulated for 
most of the B genes in existing European populations, this is impossible 
for most of their A genes, except for a possible Lapp influence in 
Scandinavia. On the contrary, p is somewhat smaller in the Russian 
plains than in Central Europe. 

This primitive European population has been diluted by immigration 
from the east of peoples in whom q was higher and r lower, whilst 
p lay (in most cases at least) within the European range. This im- 
migration met barriers in the Baltic Sea and in Central Europe, giving 
the gradients shown in Figs. 2 and 3. There was also immigration 
from the southeast of peoples such as the Turks characterized by 
moderately high q values, which has had a less marked effect on blood- 
group frequencies. 


THE RELATION BETWEEN BLOOD-GROUP MEMBERSHIP 
AND OTHER RACIAL CHARACTERISTICS 


The distribution of blood-groups gives a very much clearer picture 
than that of the physical characters so far described by anthropologists. 
It is well known that in Western and Central Europe there is a gradient 
of pigmentation from South to North. The most highly pigmented 
peoples are met with on the Mediterranean coast, and the least pigmented 
in Scandinavia, with the exception of the darker Lapps in the Arctic. 
On the other hand the cranial index has a maximal value in Central 
Europe, and a lower value both to north and south. The relatively 
round-headed peoples of Central Europe have been described as Alpines, 
the southern pigmented long-heads as Mediterraneans, the northern 
unpigmented long-heads as Nordics. Other groups such as Dinarics 
(tall Alpines), and East-Baltics (often fair, but round-headed) have 
been distinguished and sometimes described as races. 

The plain fact is that the distributions of pigmentation and skull- 
shape are pretty well independent. And it is at once clear that that of 
blood-groups is independent of either. For example, the people of 
Portugal and Sweden are very similar in their blood-groups and very 
unlike in pigmentation, though both dolicocephalic. Those of Copen- 
hagen and Munich are again similar in blood-group frequencies, but 
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very unlike in skull-shape and moderately so in pigmentation. On the 
other hand, the Irish are indistinguishable from Londoners in skull- 
shape (Morant, 1936) and fairly close in pigmentation, but extremely 
unlike in blood-group frequencies. Examples could be multiplied. 

We can now ask how far these characters are genetically determined. 
Determination seems to be complete as regards blood-groups. It is 
nearly complete as regards eye-color and hair-color. Newman, Freeman 
and Holzinger (1937) found “a shade” of difference in the eye-color 
of 2 pairs, and of hair-color in 5 pairs out of 50 pairs of monozygotic 
twins reared together. The remainder were indistinguishable. On the 
other hand out of 50 pairs of dizygotic twins, 15 had similar eye-color, 15 
a shade different, and 20 quite different, while in hair-color the cor- 
responding figures were 7, 17, and 26. But as regards cranial index the 
mean difference between monozygotics was 57 percent of that between 
dizygotics. Head width seemed to be much less strongly determined 
genetically than head length. 

Hence environment may be expected to have a certain influence in 
determining cephalic index, and even if heredity predominates, the 
conclusions to be drawn are not absolutely clear. We can however 
consider one question. Is the brachycephalic “Alpine” salient separating 
the long-headed Nordics and Mediterraneans to be regarded as derived 
predominantly from ancestors who came from the east? If so, we 
should expect to find similar salients in the contours of Figs. 2 or 3. 
Except that Italy and Greece are somewhat more “western” than the 
peoples to the north of them, there is no trace of this. For example, 
Vienna is no more “eastern” than Berlin, and the people of Lombardy, 
who are very brachycephalic, are more “western” than the modern 
Scandinavian. There seems to be little justification for the modern 
German designation of Alpines as “ostisch’”’. 

There is good reason to think that the south to north gradient of 
pigmentation is adaptive, dense pigmentation giving protection against 
sunburn, but increasing the liability to rickets when sunshine is deficient. 
If so, there will be appreciable selection in favor of a given average 
pigmentation in any particular climatic zone, and provided that a fair 
range of genes determining color are available, evolution may be fairly 
rapid. Sexual selection may also play a part. It is suggested, then, 
that the gradient of pigmentation has been largely developed in post- 
palaeolithic times, and that average pigmentation, while useful in 
arriving at tentative conclusions about the ancestors of a given folk 
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during the last two thousand years, throws little light on remoter 
origins. 

The blood-groups do so just because they are not adaptive, or 
very slightly so. We may perhaps compare the information given by 
different characters on the structure of a population with that given 
by different rocks on the structure of a country. The more highly 
adaptive characters, such as pigmentation, give most information on 
the immediate past (for example, the racial origins of the peoples of 
the United States), just as the recent and Pleistocene deposits tell 
of recent glaciation, vulcanism, and so on. The blood-groups on the 
other hand give information of a more fundamental character on racial 
structure, just as do the palaeozoic rocks on geological structure. The 
contradiction between the two sources of information is thus only 
apparent. Skull shape perhaps occupies an intermediate position. 

It remains to compare these views with those of other authors. 
I am in complete agreement with Bernstein (1930) that most of the 
B genes in Europe are of Asiatic origin. This does not mean that 
mutation played no part. On the contrary, Golden (1930) and Rahm 
(1931) found large quantities of B in two isolated tribes, one in Brazil 
and one in Tierra del Fuego, whereas this substance, and therefore the 
gene responsible for its production, are rare or absent in most native 
Americans. The easiest theory to account for these remarkable facts 
is that B arose by mutation and then spread by chance till it was present 
in most of the individuals examined. These chance variations are 
what might be expected in small endogamous tribes, and might account 
for the variations in the value of p postulated in the primitive popula- 
tion of Europe. If this is so, we should expect that the frequencies of 
the two allelomorphs A? and A? would vary. Their ratio seems to be 
the same in England as in Scandinavia and Germany. An examination 
of the Portuguese would here be most valuable. It must however be 
repeated that mutation could not account for the presence of a gene in 
appreciable numbers of a large population, unless mutation rates are 
far higher than we have any reason to suspect. 

It has been suggested by a number of authors that the primitive 
human population belonged to group O, i.e. was (0, 0, 1), and that the 
A and B genes have arisen during human prehistory, and spread from 
centers of origin. Certainly a number of primitive peoples (for 
example many native American tribes, and the Bedouins! investigated 


* Not confirmed by retests (Boyd and Boyd, 1938); Kayssi, Boyd and Boyd, 
1938). 
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by Shanklin (1935)) have very high values of r. On the other hand 
the A and B antigens, or closely related substances, are found in anthro- 
poid apes. And certain quite primitive peoples, such as the Eskimos and 
Australian aborigines,? have values of » within the European range. 
In my opinion the existing data on blood-groups throw no light on the 
origin of the A series of antigens, though the frequency of A throws 
considerable light on the origins of existing peoples. 


SUMMARY 


Data are assembled for the blood-group frequencies of 75 European 
populations. Besides the well-known gradient from East to West in 
which the frequency of B increases and that of O diminishes as we 
move eastwards, there is a striking variation in the frequencies of A and 
O among the peripheral populations of Western Europe with low fre- 
quencies of B, including Scandinavia, Iceland, Britain, Spain, Portugal, 
and Sardinia. In particular the British Isles are very heterogeneous. 
These populations with low B are regarded as remnants of a primitive 
European population. 


This paper was not fully revised at the time of the outbreak of the present 
war, and the author wishes to apologize for any errors due to this cause, and to 
thank Dr. William C. Boyd most warmly for proof-reading and correction of 
references, the more so as his views are not, of course, identical with the author’s. 


Note. In order that Prof. Haldane may not be blamed for any errors due to 
me, it may be well to specify exactly how much I am responsible for in the above 
paper, in addition to proof-reading. I have corrected a few obvious misprints, 
placed a few letters and words in spaces left for them in the MS, completed and 
verified the references in so far as I was able, added to Table 3 the group fre- 
quencies for the Ashkanazi Jews “and the raw gene frequencies for Anatolia, 
drawn the three figures in ink from the author’s pencil sketches, and added the 
two footnotes above. I have made no changes in the text. 


—Wwm. C. Boyp 
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AN AUSTRALIAN ABORIGINAL POPULATION 


BY R. LAURISTON SHARP 
Cornell University, Ithaca, New York 








INTRODUCTION 


= HE real paucity of population data for societies at the sim- 
plest levels of culture is sufficient reason for publishing 
i) even the most meager materials on this subject. The dem- 
==) ographic data here presented and analyzed statistically with- 
in the limits of the small numbers available are derived from censuses 
made June I, 1933, and June I, 1935, covering 393 persons who con- 
stituted the total membership of four aboriginal tribes of North Queens- 
land, Australia.1_ Although inadequate in many respects, this material 
is apparently the first of its kind for any one Australian native popula- 
tion group. 

These data show in definite and realistic terms the make-up of this 
particular “stone age” society, they indicate to some extent possible 
changes taking place in this population, and they will serve for compari- 
son with similar data to be gathered in Australia. In a general way they 
should also serve as an aid in judging the value of records or general- 
izations for groups at the same culture level by indicating the problems 
involved in gathering and analyzing material for the demography of such 
groups. Furthermore, these data concern four tribes which originally 
constituted one community with a relatively homogeneous culture but 
which are now experiencing different degrees of acculturation in the 
face of European civilization and the cultures of strange tribes. To the 
extent that these differently conditioned groups within this population 
can be compared with each other the study assumes increased interest. 





* These censuses were made during the course of anthropological field work 
supported by the Australian National Research Council and the data were pre- 
pared in part with the aid of a grant from the Trustee-Faculty Research Com- 
mittee of Cornell University. Mr. Maurice Phillips of Cornell University kindly 
worked over the material and made a number of valuable suggestions which have 
been incorporated in the text. 
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The importance of population material as an index of social disorgan- 
ization or reorganization in larger and more complex societies is recog- 
nized. The student of social change at the primitive level must likewise 
utilize such material as an absolutely essential basis for any realistic and 
thorough-going study of acculturation processes. 


ETHNOLOGY AND HISTORY 


The territory held by these four closely allied tribes borders the 
Gulf of Carpentaria on the western coasts of Cape York Peninsula at 
fifteen degrees of latitude south. The Taior and Ngentjin tribes are 
to the north about the mouth of the Edward River, the Yir Yoront and 
Yir Mel to the south about the mouths of the Coleman and Mitchell 
Rivers. This territory is over sixty miles long and extends some thirty 
miles inland, constituting an area of roughly eighteen hundred square 
miles. All persons enumerated in the censuses considered as their home 
parts of the area described. 

Although the four tribes are differentiated linguistically, in other 
respects they originally had essentially the same culture, supporting 
themselves entirely by fishing, hunting and gathering wild products 
under typical “old stone age” conditions of limited nomadism.? At the 
time of the study the majority of this population still supported them- 
selves in this fashion. Moreover, the Taior and Ngentjin had not yet 
come under any direct continued European influences and constituted, 
with the Bentinck Islanders of the Gulf of Carpentaria, the least dis- 
turbed population among the 12,070 full-blooded Queensland aboriginals 
enumerated in the Commonwealth Census of June 30, 1935.8 

What little is known of the history of these people indicates that, 
although they have suffered no drastic decimation, they have not en- 
tirely escaped the lethal attentions of Europeans who have been respon- 
sible at various times in the past for an undetermined number of deaths 
especially among the southern Yir Yoront and Yir Mel.* In 1905 a 


*For a preliminary account of this culture see Lauriston Sharp: The social 
organization of the Yir Yoront Tribe ... ; and Ritual life and economics of the 
Yir Yoront ... ; in Oceania, 4: 404-431, 5: 19-42 (Sydney, 1934). 

* Official Year Book of the Commonwealth of Australia, No. 29, 1936, Canberra, 
1936, Pp. 457. 

*The Dutch first visited these coasts in 1623 and their efforts to capture speci- 
men “Indians” resulted in the death of several natives in territory near the Mitchell 
River mouth which is now and presumably was then inhabited by Yir Yoront and 
Yir Mel. A greater blow was received by the same tribes in 1864 at the hands 
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Church of England mission station was established to the south and its 
presence has since served to protect natives from further European 
raids. It is not known whether diseases spread from European centers 
have been active in the morbidity of these people in the past, but at pres- 
ent the incidence of such diseases is at a minimum in this region. 


METHOD 


The genealogical method and the method of enumeration by census, 
or a combination of both, are available to the student gathering demo- 
graphic materials from a preliterate population. In this study it has 
unfortunately been necessary to neglect the former method almost en- 
tirely. It was found that statistics gleaned from genealogies or other 
records dependent upon the recollection by native informants of long 
past events were difficult to verify and, whenever they could be checked, 
were highly unreliable, as will be pointed out more specifically later in 
appropriate places. The genealogical method is apparently of very 
doubtful value in providing accurate biological data for a population 
living under the cultural conditions found among the four tribes of 
this study. 

Recourse has been had to the census method, two censuses being 
taken two years apart by “camps” or households, lineages, and clans in 
such a manner that it is impossible that omissions occurred. The study 
accordingly relies almost entirely on materials which could be observed 
or verified during the period in which information was gathered. 

In 1915 the Anglican mission station was moved north to a tributary 
to the Mitchell River, a location a few miles south of the area occupied 
by the tribes of this study. Since that date an increasing number of 


of the Jardine expedition when over thirty native men were killed according to the 
Jardine account. This “Battle of the Mitchell”, one of the rare instances in which 
aboriginals have stood up to European gun-fire for any length of time, took place 
in the south-eastern part of the Yir Yoront territory, the participants presumably 
being chiefly of this tribe. Native folk memory retains no recollection of either of 
these encounters which are described in R. Logan Jack, Northmost Australia 
(2 vols. London, 1921), 1: 18-57, 298-335. Towards the close of the last century 
an undetermined number of men and women from the southern part of the area— 
at least ten according to genealogical sources—were killed by a marauding bush- 
man from a cattle station to the south. It may be added that there is no evidence 
of Malay contacts along this eastern Gulf coast and that there has been no “black- 
birding” or recruiting of labor in this area nor any emigration from it in recent 
times, 
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the Yir Mel and Yir Yoront have been enrolled on the mission register, 
although a majority of the mission population of 220 is drawn from 
tribes not considered here. The two tribes are thus divided into two 
groups, each containing members of both tribes, one group living under 
bush conditions, the other group consisting of those 98 Yir Yoront and 
Yir Mel officially registered as associated with the mission for purposes 
of the Commonwealth Census of June 30, 1933. To this latter group 
have been added eleven members of these tribes who were not actually 
on the mission rolls but who for various reasons could not be classified 
as bush dwellers. The former group is hereafter initialed as Bush YY- 
YM, the latter as Mission YY-YM.° Because the Ngentjin are a small 
tribe and intermingle with the Taior through the same territory, the 
two tribes are considered as one group and are hereafter initialed as 
T-Ng Bush. 

This aboriginal population, then, is divided into three main cultural 
groupings: a rather heterogeneous one, constituting about thirty per 
cent of the whole, being considerably influenced (though in varying de- 
grees as concerns individuals) by those peculiar aspects of European 
culture exemplified by mission or cattle stations; another thirty per 
cent, the T-Ng Bush, having no direct contact with European culture; 


and the remaining forty per cent, the Bush YY-YM, representing an 
intermediate stage of the acculturation process.® 


* The dividing line between those YY-YM in direct and continuous contact with 
European culture and those who are bush dwellers dependent upon their own 
resources falls within the Mission YY-YM group rather than within the Bush 
YY-YM division. It should be understood that the mission-registered group 
actually includes a wide range of persons quite variously influenced by mission 
conditions running all the way from those who are essentially wild bush “myalls” 
having only the most infrequent and irregular contact with the mission, but who 
happen to be registered there, to those residing permanently at the mission, a few 
of whom even serve as unsubstantial pillars of the Church. 

* Since the mission has exerted a differential attraction for various age and sex 
categories of the YY-YM, so that neither the Bush nor Mission members of these 
tribes constitute a normal “natural” population, it was hoped that the neighboring 
Koko Pera and Koko Papung, 90 of whom reside at the mission and all of whom 
have been under direct European influence for one or more generations, might be 
used as a fourth cultural grouping for the better comparison with the relatively 
uninfluenced T-Ng Bush. However, it was found impossible to trace many 
members of these tribes who have been dispersed among settlements away from the 
mission, and since there was no way of telling whether the mission group was a 
representative sample of these tribes, the scheme had to be abandoned. 
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It was found difficult to establish refined age categories among a 
people who have no annual chronology, whose exact numeration does 
not extend beyond two, and whose rate of biological ageing and appear- 
ance at different ages may vary so from European standards.? The 
population has accordingly been divided into two main biologicial age 
groupings : pre-puberal and post-puberal.* The post-puberal population 
has been sub-divided into those over an estimated 25 years of age and 
those under this age. While no attempt was made to set up groups of 
middle and old adult males, and old adult female group could be dis- 
tinguished by identifying post-climacteric women, this level being 
recognized in the native age ranking, though to what chronological age it 
may correspond is unknown. 

It is earnestly to be hoped that another survey of this same popula- 
tion group may be made again at a later time as only with considerable 
reserve may the data here presented be interpreted to show trends of 
population change. In the mean time, the small numbers prevailing in 
this series and especially in its various sub-groups, and the limited 
length of time during which the population was studied, with the large 
element of chance that an event would or would not occur during the 


* Accurate ages in years could be given only for a small minority, infants and 
persons whose birth had been registered at the mission. In cases where a check 
could be made against events in the European chronology it was discovered that 
the observer’s estimates of age were subject to a high degree of error which was 
judged to be so considerable at the higher age levels that even the attempt to 
identify adults as being over or under the approximate age of 45-50 years was 
abandoned. The social statuses of the native culture expressing age ranking are 
themselves determined on the basis of biological or purely social phenomena which 
are highly variable in terms of our annual scale. 

®* There is no evidence that the post-puberal group in either sex would include 
younger age levels than among Europeans, though this may be the case. In June, 
1933, there were 25 mission girls of various tribes (not all included in this study) 
whose age ranged from 12 to 17, five of them being 12 years old; all of these girls 
had reached puberty at that time according to hearsay evidence obtained from older 
girls who associated with them daily. Unfortunately, there were no eleven-year- 
old girls. Of four who were ten years old in June, 1933, and of all others under 
this age, none had reached puberty two years later according to the same inform- 
ants. The pre-puberal period for boys, the period prior to the appearance of pubic 
hair, may average a somewhat longer duration than the corresponding pre-menarche 
period for girls. This would have some influence on the pre-puberal sex ratio, but 
not on the sex ratio of all persons under 25 years of age. 
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TABLE 1 


Distribution of population by age, sex, and culture groupings, 
June I, 1933 and June 1, 1935 





ALL AGES PRE- POST- UNDER 25 OVER 25 
PUBERAL PUBERAL YEARS YEARS 





M-F M F M-F M F M-FM F M-FM F M-F M F 





Total population 
June 1, 1933 376 191 185 89 50 309 287 141 146 87 50 37 200 91 109 
June 1,1935 370 188 182 97 55 42 273 133 140 84 48 36 189 85 104 


Total YY-YM 

June 1,1933 267 138 129 59 33 26 208 105 103 67 39 28 141 66 75 
June 1,1935 263 137 126 65 37 28 1908 100 98 65 38 27 133 62 71 
Mission YY-YM? 

June 1,1933 100 58 51 26 11 15 83 47 36 44 28 16 39 19 20 
June 1,1035 110 59 SI 31 16 15 79 44 35 43 

Bush YY-YM 

June 1,1933 158 80 78 33 22 11 125 58 67 23 II 12 102 47 55 
June1,1935 153 78 75 34 22 12 119 56 63 22 II II Q7 45 
T-Ng Bush 

June 1,1933 100 53 56 30 17 13 79 36 43 20 11 9 50 25 34 
June1,1935 107 51 56 32 18 14 75 33 42 19 10 9 56 23 33 
Total Bush 

June 1,1933 267 133 134 63 30 24 204 94 110 43 22 21 161 72 & 
June 1,1935 260 129 131 66 40 26 194 89 105 41 21 20 153 68 85 











+ Note on miscegenation: Mission population includes at the pre-puberal level 
one half-blood (father, Solomon Islands; mother, Yir Mel) and one three-quarter- 
blood (father, Yir Mel; mother, half-blood white-aboriginal) ; and at the post- 
puberal under 25 years level, one half-blood (father, Solomon Islands; mother, 
Yir Mel) and one half-blood (father, white; mother, aboriginal of another tribe 
married to Yir Mel); all four mixed-bloods being females. 


two-year period of observation, suggest the necessity of a very cautious 
interpretation of the data now to be presented. 


DATA AND DISCUSSION 
Geographical distribution 


The average population density of this entire area is one person per 
4.8 square miles.® Actually the bush natives are concentrated along the 


*This and all subsequent figures, unless otherwise noted, are based on the 
population of June I, 1933. 








ABORIGINAL POPULATION 487 


coasts in the western part of the region, for the coasts produce an 
gS, abundance of all valued natural resources in contrast to the relatively 
unproductive inland regions which are infrequently visited and are not 
essential to the native economy. It would accordingly appear that with 








VER 25 this economy and environment the land actually occupied is capable of 
VRARS supporting one person per 2.4 square miles.’° It may be noted that a 
Sheik: TABLE 2 





Population of culture groupings in per cent of total population 


























| as in each age and sex grouping, June I, 1933 
6 PRE- POST- UNDER 25 OVER 25 
7S ALL AGES PUBERAL PUBERAL YEARS YEARS 
; 62 71 
, 19 2 M-F M F M-FM F MFM F M-FM F MFM F 
a 
ea Total population 100 100 100 100 100 100 I00 100 100 100 100 100 100 100 100 
2 47 «55 Total YY-YM 71 72 70 6 66 67 73 73 70 77 78 76 71 73 6 
7 45 52 Mission YY-YM 29 31 28 29 22 39 20 33 25 51 56 43 19 21 18 
Bush YY-YM 42 42 42 37 44 28 43 41 46 a7 22 33 «65st Se CS! 
» 25 #4 T-Ng Bush 29 28 30 anans vwese 23 22 25 20 27 3I 
5 23 33 § Total Bush 71 69 72 +71 78 61 71 67 75 49 44 57 81 79 82 
+ ee iles is typically sufficient f d his d 
; 68 85 range of 150 square miles is typically sufficient for a man and his de- 
_—_—_—— pendents, and that men rarely travel beyond the bounds of such an area. 
eral me It has been pointed out that three-tenths of this entire population has 
+-quarter- a : 
Pn post- been attracted to a greater or less degree by the mission, the remainder 
: mother, living under bush conditions. This same proportion holds for children 
ther tribe and for the post-puberal group as a whole, but for adults under 25 years 
it is five-tenths, while for those over 25 years it is only two-tenths 
: (Table 2). 
cautious A , , ~ F 
The differential attraction exerted by the mission in favor of the 
younger stocks appears even more strikingly in the division of the YY- 
YM between bush and mission (Table 3). Almost seventy per cent of 
the young boys of these two tribes are in the bush, but only forty per cent 
rson per 
long the * In contrast to the density in this favorable area, Spencer and Gillen’s data on 
the Aranda in arid Central Australia suggest that there twenty square miles are 
4 on the needed to support one person. Baldwin Spencer and F. J. Gillen, The Arunta, 


(2 vols. London, 1927), I, pp. 1, 175. 





488 HUMAN BIOLOGY 


TABLE 3 


Distribution of YY-YM between Bush and Mission in per cent 
YY-YM in each age and sex grouping, June 1, 1933 





PRE- POST- UNDER 25 OVER 25 
ALL AGES PUBERAL PUBERAL YEARS YEARS 





M-F M F M-F M F M-FM F M-FM F M-FM F 





Total YY-YM 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 


Mission YY-YM 41 42 40 44 33 58 40 45 35 66 72 57 2 2 7 
Bush YY-YM 59 58 60 56 67 42 60 55 65 34 2 43 #72 «71 73 











of the young girls. About this same percentage of girls remains in the 
bush during adolescence, but less than thirty per cent of the young men 
are found in the bush, over seventy per cent of this age and sex cate- 
gory being attracted by mission life. Of adults over 25 years of age 
more than seventy per cent of both sexes are still bush inhabitants. 

Mission training, then, is being received by a small minority of 
adults and male children, by a large majority of young men, and by a 
good majority of young women and female children. Without con- 
sciously intending this effect, the mission is exerting its chief efforts on 
the younger half of the female YY-YM population, since more of this 
group experience a more intense regulated mission influence over a 
longer period of time than do members of any other group.™ 


Age and sex distribution 


There appear to be no significant differences in the proportionate 
size of the several age categories in the various cultural groupings, apart 
from the differences just noted between the Mission and Bush YY-YM. 
Adults over 25 years constitute something over one half of the popula- 
tion, those under 25 and pre-puberal children each constitute something 
less than a quarter (Table 4). Of the entire population, 39 women 
could be classified as post-climacteric or old adult, this number being 


% This mission, unlike some others in Australia “north of the Never Never”, 
makes no conscious effort to reach only specific elements of the native population. 
It does not discourage older persons as being hopelessly incorrigible, nor does it 
“purchase” young girls from bush families in order to control them and attract 
young men to whom they may be given in marriage. 
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TABLE 4 
nt of all Population of age groups in per cent of total population in each 
sex and culture grouping, June 1, 1933 
OVER 25 PRE- POST- UNDER 25 OVER 25 
YEARS ALL AGES PUBERAL PUBERAL YEARS YEARS 
M-F M F M-F M F M-FM F M-FM F M-FM F M-FM F 
100 100 10 — Totalpopulation 100 100 100 24 26 21 76 74 79 23 26 20 53 48 59 
28 29 7 Total YY-YM 100 100 100 22 24 20 78 76 80 25 2 22 53 48 58 
72 71 73 Mission YY-YM 100 100 100 24 19 20 76 81 71 41 48 31 35 33 40 
a Bush YY-YM 100 100 100 21 27 «14 #=79 73 86 14 15 15 65 58 7% 
= T-Ng Bush 100 100 100 28 «33 «23°0=«72:«67:«77”—t:—i«H—E_—s-DOW-s«sdHICs—é‘SEC#dKZZ:«C#CGE‘ 
aden: Total Bush 100 100 100 24 29: 18 «#©76«71 82 «4916 17 16 «(60 54 (66 
yung men 
stim Pe twenty-seven per cent of all post-puberal women, a percentage which 
— * holds also for the T-Ng and the YY-YM. For the YY-YM sub-divi- 
nerity ot sions, however, 2I women or thirty-one per cent of the post-puberal 
and by a Bush YY-YM women are old adults, while only six or seventeen per 
rout con cent of the post-puberal Mission YY-YM women belong to this age 
efforts on category, showing again that numerically the mission exerts little in- 
re of this fluence through aged women. 
e over a The sex ratios of the different age groupings raise perhaps the most 
interesting problems of this study (Table 5). Among YY-YM chil- 
dren there are 127 boys for every 100 girls and a similar ratio of 131 
R TABLE 5 
portionate 
ngs, apart Sex ratio (males per 100 females) by age and 
YY-YM. culture groupings, June 1, 1933 
1e popula- 
something PRE- POST- UNDER 25 OVER 25 
9 women ALL AGES PUBERAL PUBERAL YEARS YEARS 
ber being Total population 103 128 97 135 84 
ver Never”, Total YY-YM 107 127 102 139 88 
population. Mission YY-YM 114 73 131 175 95 
nor does it Bush YY-YM 103 200 87 92 85 
and attract T-Ng Bush 95 131 84 122 74 





Total Bush 99 162 86 105 81 
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holds for T-Ng children, giving an index of 128 for the total pre- 
puberal population. This index rises to 135 for the total post-puberal 
population under 25 years of age, being 139 for the YY-YM young 
adults and 122 for the T-Ng young adults. For adults over 25 years 
of age, however, the index drops sharply, being 84 for all persons of 
this age, 88 for YY-YM, and 74 for the T-Ng. 

Among all persons in this population under the age of 25 years there 
is thus a very considerable excess of males over females represented 
by an index of 132, which is in sharp contrast to the situation among 
the older half of the population where an index of 84 represents an ex- 
cess of females. These differences in the relative size of the two sex 
groupings may appear less impressive when stated in actual figures, 
there being 100 males and 76 females (103 and 78 in 1935, a ratio of 
132) for the younger half of the population, and 91 males and 109 fe- 
males (85 and 104 in 1935, a ratio of 81) for the older half. 

With such a small population the first surmise would be that these 
figures simply represent pure chance variations and that the unbalanced 
ratio of the sexes is presumably a temporary phenomenon. While it is 
true that these excesses of one sex over the other are within the range 
of probability for such a small population series, it is also possible that 
other factors than pure chance are involved. Particularly it should be 
noted that the sex ratios are remarkably similar in the same age groups 
for both the YY-YM and the T-Ng populations, suggesting that some 
common responsible factors are similarly at work in both groups. Ref- 
erence to the life conditions of these aboriginal people may indicate 
what these factors might be. 

It can be assumed, though not demonstrated with the limited mortal- 
ity statistics available, that the predominant femininity of the older half 
of this population is the result of a higher mortality rate for adult males 
and perhaps a greater longevity for females, as is the case in other pop- 
ulations. For this society it would be expected that men over 25 years, 
which is the normal nuptial age for this sex when full adult responsibil- 
ities are undertaken, experience a greater risk of death than is exper- 
ienced by women, for they participate in a life of sterner exigencies in- 
volving the special dangers of hunting and fishing, fighting, and a gen- 
erally more mobile existence than that of the women. This assumption 
appears to be supported by the large number of widows in contrast to 
widowers present in the society and by the fact that on the basis of the 
23 deaths recorded for the entire population during the two-year period 
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the annual expectancy of death for post-puberal males was one in 35 
while for post-puberal females it was only one in 49.2” 

The limited nature of the available data makes it almost impossible 
to choose between a number of possible explanations for the excess of 
males in the younger half of the population. As noted, this high ratio 
of young males to females may be the result of pure chance; or it may 
be traceable to “natural” conditions producing an excess of male con- 


™ Material from the genealogies also supports this view, suggesting that many 
more adult men than women die as a result of snake-bite, encounters with croco- 
diles, drownings and other accidents. It so happened that two men were killed by 
crocodiles during the first six months of 1933 before the first census here reported 
on was taken, and these deaths substantiated the natives in their belief that adult 
masculine cultural réles involve more danger than do feminine rdles Most 
women’s deaths are attributed to old age or to natural causes at an advanced age. 

Such materials doubtless represent a real tendency, but conflicts in the data 
and a consideration of the cultural values of the informants indicate that they can 
not be naively accepted at their face value as vital statistics and illustrate the 
faults inherent in such records. In this androcentric culture it is explicitly recog- 
nized that masculine activities involve a greater risk of death than feminine 
activities, a belief which supposedly is based partly on fact but which presumably 
also both supports and stems from the superior position of the male in native 
attitudes. It is thus considered proper and to be expected that adult males die 
honorably “with their boots on” while pursuing some dangerous and peculiarly 
masculine activity. The post hoc ergo propter hoc beliefs of magic allow almost 
any man’s death to be traced to these “proper” causes inherent in masculine life. 
Thus it was found that closer relatives, although perhaps not agreeing on specific 
causes, invariably attribute a kinsman’s death to fighting, to accidents met with in 
some hazardous economic pursuit, or to magic, while more distant kin, less inter- 
ested in his prestige, might say that the same man simply died of old age or “for 
no reason at all”, i.e., from natural causes. 

A recent work uses native accounts of past battles as evidence of a higher 
mortality for males in an Australian population resulting from “war”, but among 
the tribes here considered such sources were found highly unreliable. Informants 
giving independent accounts of an engagement would fail to agree not only on the 
fatalities, but even on the participants and other details, as might be expected 
where fighting, though usually without fatal consequences, is intense and frequent 
and where memory alone conserves the record. Furthermore, mission authorities 
were able to report a few cases of men wounded in fights observed by them, the 
men having died subsequently of quite unrelated causes; yet these same men were 
reported in the native genealogies as having been killed in action during these same 
fights. Pitch battles, raids, ambushes, and duels were of frequent occurrence dur- 
ing the two-year period of this study, but only three fatalities resulted, and one of 
these was the death of a woman speared by mistake during an open fight in a 
camp. 
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ceptions and/or surviving births; or it may result from artificial condi- 
tions producing an excess of surviving male births through differential 
infanticide favoring males. It should be noted that there is no evidence 
for a higher feminine than masculine mortality among children past 
infancy. 

In our present ignorance concerning the biology of sex determina- 
tion and survival it is at least conceivable that the physiology of women 
in such a population as this might be so influenced by life conditions 
(possible malnutrition, exhaustion, inferior social status with its con- 
tinued frustrations, anxiety or demoralization in the face of European 
culture, or whatever) that they produce more male than female concep- 
tions or surviving births.'* 

In this connection it should be noted that during the two-year period 
of the study the seventeen births which occurred showed a normally 
equal division of the sexes, nine males and eight females, although 
seventy per cent of these births were to women under 25 years of age." 
This series of births is, of course, too small to demonstrate, although 
it may suggest, that a normal ratio of the sexes at birth exists in this 
population. Assuming this to be the case, it is quite possible that a 
larger number of girls than boys suffer infanticide. Both the bush and 
mission natives have no hesitation in acknowledging that infanticide is 
commonly practiced, although they are unconscious of any trend toward 
preserving boys in preference to girls.4> It may well be, however, that 


* The life conditions of primitive societies showing a high masculine sex ratio 
might well be studied for light on these questions. L. Krzywicki, Primitive Society 
and its Vital Statistics (London, 1934), pp. 232-243, quotes figures showing a 
high masculinity in a number of primitive populations, but there is no evidence 
that this condition is correlated with factors either aboriginal or acculturative which 
work “naturally” and universally in such situations to produce an abundance of 
males. 

* All pregnancies were recorded so that it is known that there were no mis- 
carriages or cases of foeticide or infanticide during this period, with the possible 
exception of one Mission YY-YM female infant several months old who was 
supposedly unintentionally smothered by her mother during their sleep, an accident 
quite possible among these heavy sleepers. 

Actually, 18 pregnancies were noted, but one of these which was watched 
closely was a pseudo-pregnancy, undoubtedly the result of a social situation in 
which a runaway couple was under considerable pressure to establish their status 
as a regular family by the possession of a child. 

“ Again in this connection genealogical materials from such a population are 
of little value to the demographer. If the birth of an infant living only a few 
hours or days is remembered, its sex may be forgotten. Only in cases of multiple 
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TABLE 6a 


Marital status of the post-puberal population by age, sex and 
culture groupings, June 1, 1933 




















POST- 
PUBERAL MARRIED UNMAREEED 
POPULATION Total Widowed Divorced Single 
No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- 
cent cent cent cent cent cent 
Both sexes 
Total population 287 100 178 63 1090 37 30 «=—«10 4 I 75 26 
Under 25 years 87 100 20 23 67 77 oO o oO o 67 #77 
Over 25 years 200 100 18 79 42 2 30.) = «TS 4 2 8 4 
Total YY-YM 208 100 1288 62 8 38 21 10 3 2 3S 2 
Under 25 years 67 100 15 22 52 78 o rs) oO o 52 78 
Over 25 years 141 100 113 8 2 19 21 15 3 I 4 3 
Mission YY-YM 83 100 42 51 41 49 6 7 0 0 35 42 
Under 25 years 44 100 9 2 35 «80 o o o 35 8 
Over 25 years 39 ©4100 33 «85 6 15 6 15 0 o o 0 
Bush YY-YM 125 100 86 70 39 30 15 12 3 a a 
Under 25 years 23 100 6 20 17 74 o oO oO Oo WF 74 
Over 25 years 102 100 80 79 22 2! 15 14 3 3 4 @ 
T-Ng Bush 79 100 50 63 29 37 9 I! I I 19 25 
Under 25 years 20 100 5 25 15 75 0 0 oO o 15 75 
Over 25 years 59 100 45 76 14 24 9 15 I 2 4 7 
Total Bush 204 100 136 67 68 33 24 12 4 2 40 20 
Under 25 years 43 100 Il 26 32 74 oO o 0 Oo 32 74 
Over2S5 years 161 100 125 78 36 22 24 «+15 4 2 8 5 





births would informants admit to actual participation in infanticide which in 
these rare circumstances is normal and explicit behavior, and even here there was 
a tendency to hide the fact that multiple births had occurred since they are 
considered bestial. In cases of individual births, close kin would claim super- 
natural causes responsible for an infant’s death, though other informants, doubtless 
with little basis for their information in many cases, would state that the mother 
or mother’s mother had smothered the child shortly after birth. With this kind 
of partial, suppressed, or even misleading evidence it is impossible to put any 
reliance on what little information the genealogies contain on the subject of in- 
fanticide in general or on a sexual differential in infanticide. In only six recorded 
cases of infant death does the writer feel certain infanticide was practiced, but 
all six infants were girls. 
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TABLE 6b 
Marital status of the post-puberal male population by age and ) 
culture groupings, June I, 1933 
POST- — 
PUBERAL MARRIED eames 
POPULATION Total Widowed Divorced Single 
No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- _— 
cent cent cent cent cent cent 
Males 
Total population 141 100 82 58 50 42 6 4 2 2 st 36 Females 
Under 25 years 50 100 5 10 45 90 oO oO ts) Oo 45 90 a 
Over 25 years QI 100 77 85 14 #'I5 6 5 2 2 6 7 Ove 
Total YY-YM 105 100 62 50 43 4! 4 4 2 2; 2 = = 
Und Total Y 
nder 25 years 39 100 5 13 34 8 oO o o o 34 & Und 
Over 25 years 66 100 57 86 9 14 4 6 2 3 ae ia 
Mission YY-YM 47 100 23° 490 24 #51 I 2 o 0 23 49 Missio 
Under 25 years 28 100 s @8 2 & oO o o 0 23. 82 Und 
Over 25 years 19 100 18 95 I 5 I 5 oO o eo > 
Bush YY-YM 58 100 30° 67 19 33 3 5 2 4"%m Bush ° 
Under 25 years II 100 oO Oo Ir 100 o oO 0 0 II 100 Und 
Over 25 years 47 100 390 «= 83 8 17 3 6 a 6s 3 6 Pate 
T-Ng Bush 36 100 20 55 16 45 2 6 0 Oo 14 30 3 
‘ T-Ng Bi 
Under 25 years II 100 0 0 II 100 oO 0 oO o II 100 Und 
Over 25 years 25 100 20 80 5 20 2 8 oO re) 3 12 Se 
Total Bush 94 100 59 63 35 37 5 5 2 2 2 30 Total Bu 
Under 25 years 22 100 0 Oo 22 100 oO 0 oO Oo 22 100 L 
Over 25 years 2 100 & 1 18 2 6 8 Unde 
ver 25 years 7 59 3 5 7 3 Gent 
“13 married exogamously; 1 married to T-Ng Bush. ‘9 ma 
>2 married exogamously; 3 married to T-Ng Bush. > mz 
*: formerly married to T-Ng Bush. rma 
“1 for 
quite unconsciously female infanticide is practiced as a pattern of be- 
havior which is simply not explicit in the culture. Such an unconscious scale 
pattern might result from the recognition that a high masculine mortal- in the 
ity obtains among the older half of the population and would be sup- serve 
ported by the many other patterns which indicate explicitly or implicitly ion of 


that males and masculine activity occupy a preferred position in the an im 
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TABLE 6c 


Marital status of the post-puberal female population by age and 
culture groupings, June 1, 1933 





POST- 














PUBERAL MARRIED besendeartonnar 
POPULATION Total Widowed Divorced Single 
No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- 
cent cent cent cent cent cent 

Females 
Total population 146 100 06 «66 «6506 «634 24 «+16 2 2 24 16 
Under 25 years 37 100 15 41 22 59 oO Oo 0 Oo 22 59 
Over 25 years 109 100 S 28 24 22 2 2 2 2 
Total YY-YM 103 100 66 65 37 35 7 I I 19 7 
Under 25 years 28 100 10 36 3 64 o oO 0 o «1 «#264 
Over 25 years 75 100 56 76 19 2 7 «622 I I I I 
Mission YY-YM 36 100 ws FF Ss ts) 0 12 33 
Under 25 years 16 100 4. @°- 2 3 0 oO o o mw gS 
Over 25 years 20 100 I5 75 2. 2 s re) 0 oO 0 
Bush YY-YM 67 100 47” 72 20 2 12 18 I I 7 10 
Under 25 years 12 100 6 50 6 50 oO oO 0 oO 6 50 
Over 25 years 55 100 41 76 14 2% I2 20 I 2 I 2 
T-Ng Bush 43 100 wv 7 %t3 B gy 6 I 2 5 2 
Under 25 years 9 100 5 56 4 44 0 oO fe) oO 4 44 
Over 25 years 34 100 25 74 9 26 7 20 rf »s I 3 
Total Bush II0 100 7 7 ss 6 19 17 2 > 
Under 25 years 21 100 Ir 52 10 48 0 0 o o 10 48 
Over 25 years 89 100 co 73 2s 2 19 (21 2 2 2 2 








*g married exogamously. 

*s5 married exogamously. 

* 1 married exogamously ; 4 married to Bush YY-YM; 1 married to Mission YY-YM. 
“1 formerly married to YY-YM Bush. 


scale of cultural values in this androcentric community, these factors 
in the case of women contemplating infanticide influencing them to pre- 
serve boys and to destroy girls. It can only be stated that it is the opin- 
ion of the writer that a differential rate of infanticide favoring males is 
an important factor in explaining the excess of surviving male births. 
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Marital status 


In primitive societies practicing polygamy and the levirate and 
sororate and in which the two sexes are economically dependent upon 
each other it is usually assumed and frequently stated that every adult 
is married and living with a spouse or spouses. Data on the marital 
status of this population (Tables 6a, b, c,) show that this need not al- 
ways be true, for of the 200 adults over 25 years of age more than 
twenty per cent are living without mates, fifteen per cent of the men 
in this age group being unmarried and twenty-five per cent of the 
women. It is true, however, that a majority of these persons have 
formerly been married, the marriage having been broken by death in 
most cases (fifteen per cent of all adults, twenty-two per cent of women, 
seven per cent of men), by separation in a very few cases (two per cent 
of adults over 25 years). Of all adults in this age category only four 
per cent (six men and two women) have never been married.’® 

As has been noted, men do not marry until they are about twenty- 
five years of age and have completed their initiation. This is clearly 
demonstrated by the fact that of 50 post-puberal males under 25 years 
of age, ninety per cent were single, the exceptional ten per cent all being 
mission residents and subject to pressure to marry in order to legiti- 
mize births or sexual relations of which mission authorities were cog- 
nizant. Girls, on the other hand, may marry when they reach puberty, 
and many of them do, though more and especially those at the mission 
tend to postpone marriage some years. Thus of the young mission 
women only twenty-five per cent are married while in the bush more 
than fifty per cent in this age category are married, some of the unmar- 
ried in each case being girls who had just reached puberty and would soon 
be married. The mission urges marriages between partners of similar 
ages so that there is a tendency for mission girls to marry later, mission 
boys earlier than among the bush population. At the mission there are 


* These few exceptions are traceable either to a dysfunctioning of the mar- 
riage system whereby an older man must wait for his betrothed to mature, or to 
such disabilities as hermaphroditism, leprosy, amentia, and possibly dementia. 
Physical defects, however, are not necessarily a bar to marriage or a cause for 
divorce. Paralytics, deaf mutes, blind persons, and other defectives are apparently 
happily married. One divorced woman was defective in having only one breast 
but this apparently was not a factor in the separation. Older unmarried persons 
are provided for, though not always cheerfully, by their own immediate families, 
either those into which they were born or those they have helped create. 
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almost twice as many adolescent boys as girls, a situation which raises 
serious difficulties for the mission authorities in relation to marriage and 
the application of conventional standards of sexual behavior. 

Of the 15 men and 15 women who have married exogamously, i.e., 
outside of the population here considered, the large majority are mission 
residents whose marriages would undoubtedly have been endogamous 
prior to the cosmopolitanism introduced by mission conditions. Before 
the establishment of the mission, members of these four tribes had only 
antipathetic relations with tribes to the south and north of them, and 
few exogamous marriages in these directions were contracted. With 
tribes to the east of them, however, relations were friendly; five women 
and one man among the Bush YY-YM have found spouses among the 
Oikand tribe to the southeast, and one man has married an Aibakan 
woman from the northeast. None of the T-Ng men have married exo- 
gamously, though one woman has married a Wik Munkan from the 
North. Five YY-YM men married six T-Ng women, but no men of 
the latter group had married women of the former group. Marriages 
between Taior and Ngentjin and between Yir Yoront and Yir Mel are 
common. 


Polygamy 


Of the married male Bush population some twenty per cent were 
married polygynously, nine men having two wives, two having three, 
and none having more than three (Table 7).17 There are indications 
that the institution has been stronger in the past than it is at present. 
Eight of the monogamously married men were formerly polygynous, 
having lost spouses through death or divorce. Genealogical materials 
would further suggest that in the past a larger percentage of men were 
polygynous and that more men had a larger number of wives, though no 
cases were recorded in which a husband had more than six wives at one 
time. 

There are 146 marriageable women and only 91 marriageable men 
or in terms of a sex ratio there are only 62 eligible men for every 100 
eligible women, or 1.6 women for every man. Polygyny is made pos- 


"Of the mission population, one man was known to the observer to have two 
wives, although polygamy was officially banned. It is probable that two other 
mission men should be listed as polygynous, for in each case a woman, listed 
officially as “unmarried” and so listed here, lived with her sister and the latter’s 
husband as would be normal in sororal polygyny. 
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TABLE 7 


Distribution of the married male population in polygamous and 
monogamous marriages by culture groupings, June I, 1933 























MONOGA MOUS POLYGAMOUS 
MARRIED 4 - Two Three 
MALES Total : e Total wives wives 
n 
al os 
No. Per- No. Per- § 2 3S No. Per- 
cent cent <E 68 cent 
Total population 82 100 70 «(884 62 8 12 16 10 
Total YY-YM 62 100 54 8&7 46 8 8 13 6 
Mission YY-YM 23. 100 22 95 22 oO I 5 I 
Bush YY-YM 39 ~=—s: 100 32 82 24 8 7 18 5 
T-Ng Bush 20 100 16 80 16 o 4 20 4 
Total Bush 59 100 48 81 40 8 II 19 9 





sible by this situation, arising from a culturally determined sexual differ- 
ence in nuptial ages whereby post-puberal males under 25 years are 
barred from marriage but women of this age are expected to marry; and 
trom a sexual differential in adult mortality whereby more adult women 
than men survive. That polygyny, however, need not simply follow 
automatically where there is an excess of marriageable women over men 
is indicated by the fact that these people fail to take full advantage of 
the situation existing among them. Of the women eligible for marriage 
only 96 are actually married to 77 men, or a ratio of 80 married men 
for every 100 married women, or 1.2 wives for each married man in con- 
trast to the 1.6 eligible women for each eligible man. The fact that the 
incidence of polygyny is much less than it possibly could be in this popula- 
tion arises through the failure of young girls to marry immediately on 
reaching puberty, more particularly through the failure of widows to 
remarry, and through the recent pressure on the mission population for 
monogamy. 


Fertility 


The percentage of sterile women is relatively constant for the sev- 
eral cultural groupings, being slightly more than twenty per cent of all 
women who have ever been married at least one year (Table 8). It 
was impossible to discover definitely whether certain women had had 
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TABLE 8 


Distribution of ever married women by sterility and fertility 
(including number of known offspring), type of 
marriage and culture grouping, June I, 1933 
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EVER FERTIL- FERTILE 

Se > ee ee Total Number of known 

WOMEN UNKNOWN $ 
offspring 
No. Per- No. Per- No. Per- No. Per- : ¢ © 2s we 
cent cent cent cent 

Total population 122 100 =a mehUCEUC TCU CUD 28 24 14 8 61 8 
Monogamous 95 100 6 2m 67FtCUCUPFlt‘<C DSC 25 14 10 6 5 1 8 
Polygamous 27 100 6 22 1 4 2 7 3 10 42100 
Twowives 2! 4 I 16 a 7 @37 tO © 
Three wives 6 2 oO 4 I 300000 
Total YY-YM 84 100 7; 5: U6 lh % wos §-@¢ 6 
Monogamous 69 100 so @ 6 6 @ @ 19 11 6 4 4 0 6 
Polygamous 15 100 Ss ws. 12 80 eS. ee oe 
Two wives II I I 9 ees? s2e 8 
Three wives 4 I oO 3 I 200000 
Mission YY-YM 24 100  -_ @ 1 75 ° A £2 86 6 8 
Monogamous 23 100 5 @ I 4 17 74 7 ¢ 2.28808 
Polgamous I 100 oO o oO oO I 100 © 100000 
Two wives I Oo 0 I o 100000 
Bush YY-YM 60 100 ws wm 2 TF St OP co ae oe ae 
Monogamous 46 100 m= @ ss 6s 6 3284320464 
Polygamous 14 100 3 I 7 Ir 79 ses st te 6 
Two wives 10 I I 8 ®sgrtres 
Three wives 4 I oO 2 120606000 
T-Ng Bush 38 100 SS @ 3s &§$ # 8 + << = Se eS 
Monogamous 26 100 és 3 m=. 3 664621 8 
Polygamous I2 100 eo 2 26 # 8 67 24t1tt31rt000 
Two wives 10 3 oO 7 ® 3 22 €6 80 
Three wives 2 I oO I © 100000 
Total Bush 98 100 2 w@*?s+ &$ 7 92 at 2012 7 41 6 
Monogamous 72 100 ie a a a oe Sw Be go2 G 
Polygamous 26 100 i ae ae ae oe $¢@#8e 2 68 @ 
Two wives 20 4 I 15 266 23100 
Three wives 6 2 re) 4 I 300000 
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offspring or not. In those cultural groupings in which the percentage 
of these women of unknown fertility is least the percentage of fertile 
women is greatest, these fluctuations in contrast to the constant per- 
centage of sterile cases suggesting that probably throughout the popula- 
tion the unknowns would be found to be fertile if information on them 
were available.1® In this case the ratio of fertile to sterile women 
would be 4 to 1. In any case there is no evidence that absolute sterility 
in this population has increased with increased participation in the ac- 
culturative situation, for the incidence of sterility is the same in all cul- 
tural groupings.’ 

Information on fertility among unmarried women, i.e., illegitimacy, 
is chiefly of sociological interest in reflecting the results of mission poli- 
cies, especially that of urging late marriage for girls. Among 12 un- 
married post-puberal mission girls three had children, while among the 
same number of bush girls only one had a child during the two-year 
period. Genealogical and other information suggests that a high rate of 
illegitimacy has normally prevailed at the mission in the past, while no 
past illegitimacy whatever is recognized as having occurred among the 
Bush population. Incidentally, no evidence of any contraceptive prac- 
tices was discovered in this community. 

Among this population it was impossible to obtain accurate statistics 
concerning the number and sex or life history of all children born to each 


* Claims to parentage had to be accepted cautiously. The status carries some 
prestige with the result that all respectable old women are given the social rank 
title of “parent” or by another social fiction are allowed to claim the issue of 
other women as their own, this claim eventually becoming so well established 
that the investigator can hardly break it down. Only married women of child- 
bearing age who were not accorded the title of “parent” and for whom no evidence 
of maternity could be found are included in the sterile class. Those listed as 
of unknown fertility are older married women who have been given the “parent” 
title probably through courtesy only, women claiming offspring but with none 
living and for whom the genealogical records offer doubtful or conflicting evidence 
of maternity, and women married exogamously for whom information was lack- 
ing or doubtful. 

* Syphilis and gonorrhea have not yet been introduced among this population 
although granuloma pudendum is present in rare cases. The group thus offers 
an apparently rare instance in which the two worst venereal diseases may be 
eliminated as possible causes of sterility among a native population in contact 
with Europeans. The future incidence of sterility in this population as progressive 
acculturation occurs would thus be a matter of real interest in relation to the 
role played by factors other than venereal diseases in producing sterility. 
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fertile woman or even to an adequate sample of fertile women.2® How- 
ever, the number of offspring definitely known to have been born to 81 
women of mixed ages could be tabulated, giving a minimum of 186 
children or a minimal average of at least 2.3 children for each of these 
women (Table 8). This average holds approximately for each of the 
culture groupings. On the basis of these minimal figures no significant 
difference in fertility between women participating in polygamous and 
monogamous marriages, is apparent; 20 polygamous women have a 
minimum of 48 children, an average of 2.4 for each, while 61 mono- 
gamous women have 138 children or an average of 2.3 for each. There 
is no record of a woman known positively to have had more than six 
children. 

Of the 17 births occurring during the two-year period, 12 or seventy 
per cent were to women under 25 years of age, and ten of these twelve 
women were associated with the mission. The ages of these young 
mission mothers were as follows: one, 13 years; one, 14; one, 17; one, 
18; two, 21; and four, between 21 and 25 years. Except in the case of 
three mission women, these were all first births; one 18-year-old mis- 
sion girl had her second child; one 21-year-old, her third; and another 
21-year-old, her fourth child during these two years. 


Vital statistics 


The reader should be reminded that vital statistics for these tribes 
are so limited that little significance can be attached to birth rates, death 
rates, or other indices of natural increase or decrease of the population 
based on such data. They are discussed here simply because they sup- 
port the evidence of extinct clans and unoccupied clan lands that this is 


” Several reasons for this have already been suggested such as the conscious 
or unconscious suppression of information on children who died early in infancy 
or even in childhood, the unwillingness of mothers to admit infanticide or mul- 
tiple births, and particularly the conscious or unconscious confusion of adopted 
offspring with actual offspring. A real obstacle to the investigator is the social 
system here which allows a living person to be effectively substituted for one 
dead by the thorough-going assumption of the dead’s relinquished statuses and 
roles. A child may be given the identical ancestral names, totems, land, and other 
status appurtenances of a dead older sibling so that the remembered personalities 
of the two become merged and only one cultural personality is retained extant 
for the two real persons who existed. Cases were numerous in which it was 
impossible to tell with certainty how many biological individuals possessed or 
“utilized” what to the natives was only one particular cultural personality. 
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a declining population and suggest that the decrease is proceeding at a 
rapid rate. 

Births among this population during the two-year recorded period 
concentrate noticeably at the heights of the wet and dry seasons, there 
having been six births during January-February-March when the sum- 
mer rains are heaviest and seven during July-August-September, the 
driest winter months, while during the transition period of April-May- 
June only three births occurred and during October-November-Decem- 
ber only one birth occurred (Table 9).”* 

Based on data for the two-year period, the annual frequency of 
births to married women in the total population was one birth to every 
eleven women; the same ratio holds for the Total YY-YM population 
and is one to twelve in the T-Ng group. Of the total YY-YM popula- 
tion, the mission has apparently attracted a selection of more produc- 
tive women leaving the less productive YY-YM women in the bush; 
the ratio among mission women being one birth to every four married 
women, among YY-YM Bush women, one birth to every 47 married 
women.”* That the ratio of one to eleven for the entire YY-YM group 
which includes these mission women is practically the same as that for 
the T-Ng bush group indicates that mission conditions for a large num- 
ber of YY-YM women have not actually altered the total productivity 
of the YY-YM population. From the fact that thirty-one per cent of 
the mission female population is under 25 years of age while only fif- 
teen percent of the Bush YY-YM women are in this young adult cate- 
gory, it would appear that the mission has attracted the younger and 
child-bearing elements of the YY-YM female population, and that these 


“The transition months, when a large majority of conceptions apparently 
occurred, are socially unsettled periods for the natives, yet they may well be 
the more favorable months for conceptions; during the hard rains the natives, 
though socially restricted, are psychologically depressed and home life is as 
stormy as the weather; the height of the dry season allows cultural activities 
which may possibly inhibit conceptions such as an increase in promiscuity through 
love affairs and the ritual exchange of women. These conditions would hold only 
to a slightly lesser degree for the mission than for the bush natives. These inade- 
quate figures can not, of course, support any conclusion that a bi-modal seasonal 
distribution of births is normal in this population. 

= The higher illegitimacy rate at the mission is here disregarded on the as- 
sumption that the incidence of sexual activity among single persons is about the 
same among both bush and mission groups. 
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TABLE 9 


Births (and pregnancies) by sex and culture groupings, with monthly 
distribution of births for total population, for two-year 
period, June I, 1933 to June 1, 1935 
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women bear neither more nor fewer children at the mission than they 
would have born in the bush. 

Birth rates express the same facts and lead to similar inferences. 
Annual crude birth rates per 1000 population as of June 1, 1933, were 
as follows: Total population, 23; T-Ng, 23; Total YY-YM, 22.5; 
Bush YY-YM, 6; Mission YY-YM, 46. Corrected birth rates of fe- 
male births per 1000 post-puberal females as of June I, 1933, were: 
Total population, 27; T-Ng, 23; Total YY-YM, 30; Bush YY-YM, 
7.5; Mission YY-YM, 69. Corrected birth rates of female births sur- 
viving infancy per 1000 post-puberal females as of June 1, 1933, were: 
Total population, 14; T-Ng, 12; Total YY-YM, 15; Bush YY-YM, 
7.5; Mission YY-YM, 28. 

The correction expressed in the last-mentioned birth rate, based on 
surviving infant females, is necessary because of the high infant mortal- 
ity obtaining among all cultural groups in this population. When births 
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TABLE 10 


Deaths by cause, sex and culture grouping for two-year 
period, June 1, 1933 to June 1, 1935 





ALL HOMI- SNAKE LEP- CIRCU- RESPI- OLD IN- UN- 
CAUSES CIDE BITE ROSY LATORY RATORY AGE FANT* KNOWN 





Total population 
Both sexes 23 3 3 I 3 2 3 7 I 




















Males 12 2 2 I I I 2 3 rs) 
Females II I I o 2 I I 4 I 
Total YY-YM 
Both sexes 16 3 I o 3 2 3 4 I 
Males 7 2 oO o I I 2 I 0 
Females 9 I I o 2 I I 3 I 
Mission YY-YM 
Both sexes 9 I oO oO I 2 oO 4 I 
Males 4 I o Oo I I oO I 0 
Females 5 te) re) o te) I oO 3 I 
Bush YY-YM 
Both sexes 7 I I 0 2 o 3 oO oO 
Males 3 I o ty) oO o 2 oO te) 
Females 4 7) I oO 2 oO I 0 0 
T-Ng Bush 
Both sexes 7 I 2 I oO (9) o 3 0 
Males 5 oO 2 I oO 0 0 2 o 
Females 2 I 0 0 o oO 0 I ty) 
Total Bush 
Both sexes 14 2 3 I 2 0 3 3 0 
Males 8 I 2 I o oO 2 2 oO 
Females 6 I I 0 2 o I I 0 





* Under one year. 


(Table 9) are compared with infant deaths (Table 10), it is found that 
the annual frequency of death for infants (children under one year) is 
one in 2.5 for infants born at the mission, one in 2.3 for bush infants, 
or one in 2.4 for the entire population ; the annual crude death rates for 
infants per 1000 being 400 for the mission, 428 for the bush, and 412 
for the total group.** 


The slightly lower infant mortality rate at the mission is hardly commen- 
surate with the improved medical facilities available there. 
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The sexual differential in annual frequency of death among post- 
puberals has already been noted. Based on data for the two-year 
period (Table 10), the annual frequency of deaths for all ages and 
causes were one in: 33 persons, Total population; 31,T-Ng; 33, Total 
YY-YM;; 45, Bush YY-YM; 24, Mission YY-YM. The annual crude 
death rates per 1000 population as of June 1, 1933, were: Total popu- 
lation, 31; T-Ng, 32; Total YY-YM, 30; Bush YY-YM, 22; Mission 
YY-YM, 41. As in the case of birth rates, selective factors are respon- 
sible for the contrast in death rates between the mission and bush groups 
within the total YY-YM population, for the rate for the inclusive group 


‘is similar to that for the T-Ng population. 


The balance of births and deaths serves as an indication of the trend 
in population numbers when adequate data are available and is usually 
expressed as a vital index in which the birth rate is divided by the death 
rate times 100, a vital index of 100 indicating even replacement of 
deaths by births. Based on data for the two-year period, the vital in- 
dices for this total population are: based on crude birth and death rates, 
74; based on rate of female births per 1000 post-puberal females, and 
post-puberal female death rate, 134; based on rate of female births sur- 
viving infancy per 1000 post-puberal women, and post-puberal female 
death rate, 67. These indices appear to support the conclusion that 
this particular Australian aboriginal population shows a tendency to 
decrease in numbers at a rapid rate, with fewer surviving births than 
are needed for adequate replacements. There is no evidence that the 
conditions of European life experienced by a portion of the group serve 
either to offset or to augment this decline of the total population; nor 
that the decline is the direct result of diseases introduced from Euro- 
pean centers. 


SUMMARY 


This paper presents demographic data covering an Australian abori- 
ginal population for a two-year period with reference to geographical, 
age and sex distribution, marital status, polygamy, fertility, and vital 
statistics. In collecting this material the census method has been relied 
upon, the genealogical method being unsuitable for the particular cul- 
ture of the group. The following summary of findings draws special 
attention to the actual or possible effects upon this population as a bio- 
logical group of the acculturative influences of European or other tribal 
cultures brought to bear through mission or other agencies. 
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Under the aboriginal economy the land can support at least one person 
per 2.4 square miles. Settlement at mission or cattle stations, of course, 
brings increased density of population together with forms of life which 
accelerate native-European and native-native (inter-tribal) accultura- 
tion. 

The mission has exerted a particular attraction for young men of the 
Yir Yoront and Yir Mel tribes, but it has also attracted from these 
tribes a majority of young adult females and female children. Numeri- 
cally considered, it is these age-and-sex groups which receive over a 
longer period of time the chief impact of European culture exemplified 
by the mission. Very few older persons, who under aboriginal condi- 
tions have most prestige and influence, participate fully in the accultura- 
tive situation. 

There is an excessive masculinity of the younger half of the popu- 
lation, an excessive femininity of the older half probably traceable to 
conditions of native life which have not yet been affected by accultura- 
tion. A change in life conditions leading to a more equal sex ratio will 
prepare the way for the introduction of European sexual and marriage 
norms. 

Of the older half of the population, twenty per cent live without 
mates, although most of these persons were formerly married. The 
mission has had considerable success in breaking down former barriers 
to marriage outside the community, there now being considerable ex- 
ogamy among the mission group. The mission is also bringing about 
later marriage for girls, earlier marriage for boys. 

Polygyny under aboriginal conditions is made possible by a later 
nuptial age for males than for females together with a higher adult 
masculine mortality which is not primarily the result of warfare. 
Twenty per cent of married males in the bush are polygynous, though 
none are married to more than three wives. The constitution of the 
population and the marriage rules of the culture would allow a more ex- 
tensive practice of polygyny than is actually found; many adult women 
as well as a number of men live without any mate at all. Except fora 
minority of crypto-polygynous marriages, the mission group has readily 
given up polygyny. 

The ratio of fertile to sterile married women is about four to one, 
the sterility in this population not being attributable to syphilis or gon- 
orrhea. Fertile women average at least 2.3 children each and there is 
no significant difference in the minimal fertility of women participating 
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in polygynous and monogynous marriages. A majority of births in any 
given period apparently occur to women under twenty-five years of age. 

Available vital statistics, together with other indications, suggest 
that the total population is declining rapidly, but not as the direct result 
at present of introduced European diseases. Conditions of accultura- 
tion, while presumably precipitating this decline for the entire group, 
do not effect a differential rate of decline for sub-groups exposed in dif- 
ferent degrees to these conditions. In this connection it should be 
noted that mild and largely indirect acculturation, such as that exper- 
ienced by the Bush tribes treated here, may be as disastrous in its effect 
on cultural morale as is more intense, direct acculturation, exemplified 
here among the Mission natives, when the affected native culture was 
as rigidly formalized and well integrated as it was in this part of Aus- 
tralia. The aboriginal lived in an apparently immutable total environ- 
ment in which a minimum of eccentric natural or social events occurred. 
He could live in terms of a totemic system, a complete and internally 
consistent cosmic picture supposedly embracing the past and present 
universe. When Europeans unaccountably appeared upon the native 
horizon and stayed there, so that the fact of their existence could not 
be repressed and forgotten in a generation, the aboriginal cosmic schema 
was rudely shattered. Europeans and the unheard of events which 
followed their appearance, simply would not fit the native’s aboriginal 
conception of his world, no more for the bush native who had only heard 
of the white man than for the native who had daily contact with him. 
Apparently both Bush and Mission groups of the population here studied 
suffered equally with the permanent appearance of this universe-shatter- 
ing phenomenon from Europe. 
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ON THE MORTALITY IN HUSBANDS 
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Child Hygiene Studies, Division of Public Health Methods, National Institute 
of Health, U. S. Public Health Service. This is the third of a series of papers 
entitled: Studies on the Biological Factors in Public Health. For the preceding 
two, cf. Ciocco, 1940a, 1940b. A preliminary note summarizing the findings reported 
here appeared in the Proc. Nat. Acad. Sci., vol. 26, pp. 610-615, 1940. 


INTRODUCTION 


SHE systematic development of this investigation which has 
=| for its principal aim to study the natality, morbidity, and 
(=== mortality of a population in terms of the familial aggregate 
—=— } leads one to examine among the first things, whether within 
marital groups (or parental groups) there is association regarding the 
frequency of certain characteristics or traits, particularly those related 
to the health of the individuals or their offspring. 

With but few exceptions this problem has been studied in man? only 
by those interested in the genetic aspects of morbidity and mortality? 
From their particular viewpoint, interest has been directed towards dis- 
covering the existence of selective mating or homogamy because of its 
implications for the formation of “races” or “varieties” of defective 
human beings. The old but still remarkable study of Alexander Graham 
Bell (1883) on so-called deaf-mutes is an example. He gave evidence 
to show the marked tendency of such defective persons to marry among 
themselves and consequently to increase by reproduction the proportion 
of deaf-mutes in the population. 

Also in terms of homogamy did Pearson and his group (Anon., 
1903) discuss their findings on the correlation of the age at death in 






*For investigations of homogamy in other animals cf. Pearl, 1907; Jennings, 
1911; Willoughby and Pomerat, 1932; Pomerat, 1933. 

* Human homogamy has been studied also with regard to other traits such as 
physical characters (Pearson and Lee, 1903; Willoughby, 1933), and intelligence 


(cf. Jones, 1929). 
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husbands and wives. From tombstones in Yorkshire, Oxfordshire, and 
London cemeteries and from some records of the Society of Friends, 
they obtained the age at death of husbands and wives. A mean correla- 
tion value of r = +.2233 was found for the length of life in husbands 
and wives of the Yorkshire and Oxfordshire cemeteries and records of 
the Society of Friends, while the correlation for the London cemetery 
data equalled +.4204. Similarly, in the posthumous paper by Pope, 
edited by Pearson (1908), data collected from several English and 
German sources were presented regarding tuberculosis in husbands and 
wives, living and dead, and an average correlation coefficient of about 
+.30 was arrived at. Pearson concluded that assortative mating 
accounted for about two-thirds of this association and marital infection 
for about one-third. With reference to tuberculosis—practically the 
only disease for which the association between husband and wife has 
been adequately measured—other investigators, Weinberg (1906) for 
example, have noted that the incidence of this disease is higher among 
the marital partners of tuberculous persons than in the general popula- 
tion. In the majority, they consider marital infection the important 
causative element. As a matter of fact, probative evidence that would 
definitely apportion the relative weight of homogamy and of infection in 
the causation of marital tuberculosis has not been presented. 

The work of Pearson and his school with emphasis on the interpreta- 
tion of the results in terms of homogamy, and the reverse attitude taken 
by those who have studied tuberculosis and emphasize the factor of 
marital contagion, fail to give an adequate view of what may be learned 
from an analysis of morbidity and mortality in husbands and wives.’ 
In the first place, it will be recalled that in about 95 per cent of the cases 
husband and wife are not kins and therefore similarity in husbands and 
wives do not, in general, reflect the same genetic background. Secondly, 
and of great importance, the unique characteristic of the marital group 
is that husbands and wives have contacts with one another of a more 
intimate nature than those between any two other adults, statistically 
and legally speaking of course. Moreover, this intimacy may last for 
many years during which time the husband and wife share the identical 
environment for the greater part of their daily life and are both equally 
subject to such factors as climate, diet, sanitation, etc. which can influence 


* The utilization of data on husbands and wives by Moore and Kemp (1923) 
as a means of studying the problem of the existence of a neurotropic strain of 
Spiroch. Pall. is noteworthy. 
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their health. Thus the study of morbidity and, in particular, the general 
mortality in husbands and wives, when properly controlled by other 
pertinent data, may offer the possibility of throwing some light regarding 
the action of the above controllable factors on the diseases about which 
so little is known and that are so prevalent in adult and old age. This 
viewpoint has served as a stimulus for the initiation of the study reported 
in this paper and which is concerned with the analysis of statistical data 
regarding the age and causes of death of a sample of husbands and wives 
who died in Washington County, Maryland, from 1898 to 1938. 


MATERIAL 


The material for this study has been obtained from the death records 
of 1898 to 1938 filed in the Washington County (Maryland) Health 
Department. The procedure of collecting the necessary data was as 
follows : 


1. Transcripts were made of all the death records concerning 
white persons stated to have been (a) married and (b) widowed at the 
time of death. 

2. The records for the married and for the widowed persons, respec- 
tively, were alphabetized and divided according to sex. 

3. The records of married males have been matched with those 
of widowed females and the records of widowed males with those of 
married females. 


This last stage of the procedure is of course the most important, 
and special care has at all times been exerted to insure accuracy. The 
name of the spouse as recorded on the death certificate has served to 
bring together the records of husbands and wives. In addition, to verify 
the accuracy of the matching and to ascertain that the records concerned 
first marriages only, the directories of the county seat and of other towns 
of the county have been consulted as well as the records of marriages 
and births already collected in this office. In a few cases, the coopera- 
tion of relatives and neighbors of the deceased was also enlisted. To 
date the records of 2,578 couples, both of whom are dead, have been 
collected and the information verified in the manner described. 


“The writer is deeply obliged to Doctor R. W. Cameron, Washington County 
Medical Officer, for the privilege of using these records, and to Miss L. Rohrer 
who was in charge of the work of matching the records of husbands and wives. 
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This number constitutes 45 per cent of all the couples that it could 
have been at all possible to discover by the means employed. From 
1898 to 1938 the deaths of 5,697 white widows and widowers were 
registered in the Washington County Health Department and this num- 
ber represents all the matings that could theoretically have been collected. 
Even under ideal conditions of no migration, no second marriages, or 
no registration errors this figure could not have been reached because 
official death records of persons dying before 1898 do not exist. Conse- 
quently, the records of the spouses of widowed persons are not available 
when the spouses died before 1898. The bearing of this limitation may 
be better appreciated when it is seen that for the widowed persons who 
died between 1898 and 1909, the death records of only 24 per cent of the 
spouses were obtained. For the next decade this percentage rises to 35, 
in the following decade to 52, and for the period 1930-38 to 56. 

Among the 2,578 couples, the husband and wife of 7 died simul- 
taneously, or within 24 hours, from homicide-suicide, accidents, etc. 
They have been excluded from further consideration and so the material 
on which this study is based is constituted by the death records of 2,571 
couples. The death of the husband preceded that of the wife in the 
case of 1,439 or 56 per cent of the couples, the wife died first in 44 
per cent of the pairs. This is in general agreement with the well-known 
census findings that there are more widows than widowers in the popu- 
lation. When the death of the husband preceded that of the wife, the 
mean interval between the death of husband and wife is found equal to 
9.71 + .18 years; in the reverse case the interval is only slightly less, 
being 9.16 + .20 years. It is well to state at this point that with but one 
exception the shortest time interval between the death of husband and 
wife is 4 months. The exception is due to a case in which only 6 days 
elapsed between the death of the husband and of the wife. The stated 
cause of death was cancer in one partner, and in the other spouse it was 
heart disease. 

From the standpoint of sampling it deserves to be emphasized that 
the material originates from official vital statistics records of all the dead 
white persons of the community and no intentional selection has been 
made relative to the two main variables with which we are concerned, 
viz.: age at death and cause of death. However, since it is not possible 
to have a complete and continuous registration of this population, the 
method of collecting the data per se introduces bias of some kind. In 
this investigation it is plain that the inclusion of the records of married 
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persons is predicated on whether a widowed spouse has died and the 
death has been registered in this locality. Theoretically, therefore, it 
could be assumed that widowed persons who survive their spouses for 
a long time are not as fully represented as in the general population. On 
the other hand, it will be realized that by the method employed in collect- 
ing the data, the inclusion of widowed persons in this material depends 
only on whether the death of the spouse is registered in the Health 
Department; a fact which on its face would not seem to involve the 
variables examined in this study. 


CORRELATION IN THE AGE AT DEATH OF HUSBANDS AND WIVES 


In this sample the mean age at death is 68.8 + .26 years for the hus- 
bands and 68.1 + .29 years for the wives. These figures are higher than 
those calculated from life tables and general mortality statistics. But 
this sample deals with persons who married ; and if it is recalled that at 
age 20 the life expectancy of the white males of this country was calcu- 
lated at 45.6 years on the basis of 1919-21 data, the above averages do 
not appear excessive. The most interesting aspect of the above mean 
ages at death is that the males seem to have had a slightly longer life than 
the females, contrary to the general expectations (cf. Ciocco, 1940c). 
In the study by Pearson and his associates already mentioned, the same 
phenomenon was observed. In each of the series of data they collected 
the mean length of life of the husband was higher than that of the wife. 
Incidentally, although their data were collected at the beginning of the 
century and apparently include deaths that took place in the 18th and in 
the roth century, the average age at death of their samples differed very 
little from the above. In their four series of observations the mean age 
at death of the males was found to be 68.3, 68.7, 68.5, and 67.1 years, 
respectively. In the same order, the mean age at death of the wives 
equalled 66.8, 67.3, 67.6, and 66.3 years, respectively. The conclusion 
reached by the authors with regard to the longer length of life of the 
husbands of their samples may be here quoted. 


We are therefore compelled to conclude that the advantage of the woman lies 
in the unmarried members of the community. The married woman lives longer 
than the unmarried woman, as the married man lives longer than the unmarried 
man. But the life of the single woman is so much better than that of the single 
man, that taking the whole population it more than compensates for the fact that 
the married man lives longer than the married woman. 
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The product-moment coefficient of correlation between the length of 
life in husbands and in wives is found to equal +.5594 + .0092. This 
is a high correlation and indicates an association between the length of 
life of husbands and wives of such a definite nature as to permit pre- 
diction within narrow limits. The correlation observed in this sample 
is slightly greater than the value of r = .4204 + .0176 that Pearson’s 
group calculated from the tombstone data of the London cemetery, and 
is much greater than the correlation found from the tombstone data of 
the Yorkshire (r = .2200 + .0244) and Oxfordshire (r = .2500 
+ .O2II1) cemeteries and from the records of the Society of Friends 
(r = .1999 + .0212). These investigators believed that the high correla- 
tion for the London data was spurious and resulted from the relative 
instability of the population of an urban center. In rural areas, instead, 
it would be more probable that the widowed person would remain, die, 
and be buried in the same place where the spouse had died. However, 
it must be noted that no proof was given to support such a conclusion 
and it must not be forgotten that Pearson, having obtained correlation 
values ranging from .2 to .3 for the stature, span, and length of left 
forearm in husbands and wives, was convinced that about the same 
range of correlation values held for the assortative mating which he 
believed was the factor involved in the correlation of the length of life 
of marital partners. Obviously, and assuming that the association 
between husbands and wives with reference to age at death is due to 
assortative mating, it must be realized that from place to place the corre- 
lation value may vary because of a number of conditions as, for example, 
difference in the correlation of the age of marriage of bride and groom. 
It may be that the high correlation observed in this sample is due to 
migration of widowed persons who eventually die elsewhere but it is 
hoped to elucidate this particular question when further data on the 
survivorship of widowed persons are obtained. Meanwhile, it remains 
that in this sample there is evident a strong tendency for marital partners 
to have the same duration of life. 

This tendency is apparently independent of whether the husband and 
wife died of the same or different causes. When only the couples who 
died from different causes are considered the correlation coefficient 
r = .5485 + .0103 which is obviously only slightly inferior to the value 
observed for all couples. The correlation coefficient calculated for the 
age at death of husbands and wives who died from the same cause is 
6454 = .0202 which is higher than that observed for all couples. It 











514 HUMAN BIOLOGY 


would seem then that the correlation in length of life of husbands and 
wives is not due to whatever marital association there may be relative to 
the cause of death. On the other hand, when husbands and wives do die 
from the same condition they demonstrate also a greater tendency to the 


same life span. 


CAUSE OF DEATH IN HUSBANDS AND WIVES 


The cause of death stated on the death certificate has been coded 
according to the International List (1929 revision) ; and when two or 
more causes were mentioned, the rules given in the third edition of the 
Manual of Joint Causes of Death (1933) have been followed. The 
proportional frequency of the major causes of death among the men and 
women of this sample is presented in Table 1. 


TABLE 1 


Frequency of major groups of stated causes of death in a sample of 
married and widowed men and women. White persons who 
died in Washington County, Maryland in the 
period 1898-1938 








MEN WOMEN 

CAUSE OF DEATH —enneemnnmens 3 5 3 5 

LIST NUMBER = E a 

s 7) ZS 7) 

Z i Z rv 

Tuberculosis (all forms) .......... 23-32 117 4-55 163 6.34 
SE Saka se bnGadu cece cus 97 140 5.45 08 3.81 
Influenza and pneumonia (all forms) 11; 107-109 180 7.00 222 8.63 
Cancer and other malignant tumors.. 45-53 187 7.27 274 ~=«10.66 
Ns oh waite tala glbieacedes 130-132 2909 «=—«111.63 233 9.06 
Cerebral hemorrhage and softening.. 82 400 15.56 328 12.76 
PEED 4. us'n'v's niuwsevtensens 90-95 614 23.88 681 26.49 

Other and ill-defined or unknown 

DE oxtaidicdesctucdseyetssivace ee0ks 634 24.66 572 22.25 
NR os cisa do Wemkh dkeaomnas awa. cdeden 2571 100.00 2571 100.00 





From Table 1 it is seen that, as expected heart diseases is the most 
frequently stated specific cause of death in the two sexes. Next in order 
of frequency is cerebral hemorrhage and softening. For the males, 
tuberculosis is the least frequent; while for the females the percentage 
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regarding deaths allegedly from arteriosclerosis is the smallest. Appro- 
priate data on the general population with which to compare these find- 
ings are practically impossible to obtain. This sample covers a wide 
period of years, from 1898 to 1938. Moreover, it concerns a group 
selected relative to marital status and age. Nevertheless, the picture 
presented by the percentages given in Table 1 is in reasonable agreement 
with what would be expected from the mortality in the general popula- 
tion. For example, among the white persons above 20 years of age who 
died in the U. S. registration area in 1931 when the causes are grouped 
as in this study, heart diseases was found to be the most frequent cause 
($ = 25 per cent, 2 = 23 per cent); cancer (¢ =I0 per cent, 
9 = 14 per cent), cerebral hemorrhage ( $ = 9 per cent, 9 = II per 
cent), and nephritis (¢ = 9 per cent, 2 = 10 per cent) followed in 
the order named. Tuberculosis ( 4 = 6 per cent, 2 = 5 per cent) and 
arteriosclerosis ($ = 2 per cent, 2 = 2 per cent) were the least 
frequent. 

The frequency with which the stated causes of death occurred in the 
2,571 married couples is shown in Table 2. 

In Table 2 are given the observed number of husbands and wives who 
died from stated causes and the number expected assuming random 
matings according to cause of death. The expected values result from 
the cross-products of each of the percentages of Table 1 for the males 
by each of the percentages for the females. Thus, the expected number 
of deaths from tuberculosis in both husband and wife is calculated as 
follows: .0455 X .0634 X 2571 = 7.4. That is, applying the theory 
of independent probabilities, knowing the relative frequency with which 
the men and the women of this sample have died from a stated cause, 
the frequency with which this cause of death is expected in random 
heterosexual matings is calculated from the product of the frequencies 
for each sex. When the observed and the expected numbers are compared 
for all of the combinations in Table 2 and the chi-square test applied, 
it is found that chi-square equals 93.5. Since N = 49 it means that the 
deviation between the observed and the expected amounts to 4.5 times its 
standard error. Therefore, from a statistical standpoint, it appears that 
relative to cause of death the husbands and wives of this sample do not 
constitute a random combination of men and women. 

From the values of the chi-square calculated for each cell of the tabu- 
lation it can be shown that the greatest contribution to the total chi-square 
is made by the cell: husband died of tuberculosis, wife died of tuber- 
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culosis. Chi-square is equal to 21.3 for this cell and it is seen that the 
number of husbands and wives both of whom have died of tuberculosis 
is almost 3 times the number expected. 

The second largest contribution to the total chi-square is made by the 
cell: husband and wife died from influenza and pneumonia. There are 
27 couples who allegedly have died from these diseases and only 15.5, or 
almost half that number, was expected. Considering only those cells in 
which the number observed exceeds by a large margin the expected, it 
will be noted that, besides those mentioned, cancer in both husbands and 
wives is found in 29 couples and expected in 19.9; and heart diseases in 
both marital partners have occurred in 184 couples while on the basis of 
random mating they should have been found in 162.6. Altogether, the 
differences between the observed and expected for husbands and wives 
both dead from (a) tuberculosis, (b) influenza and pneumonia, (c) 
cancer and (d) heart diseases, respectively, have contributed well over 
a third of the chi-square calculated for the whole table. From these 
findings it seems reasonable to infer that association between husbands 
and wives relative to the frequency of deaths from tuberculosis, influenza 
and pneumonia, cancer, and heart diseases is responsible for the signifi- 
cant deviation of the observed from the expected number of marital 
couples that have died from the stated causes indicated in the tabulation. 


TABLE 3 


Values of chi-square and P calculated from fourfold tabulations 
on the concurrent frequency of a stated cause of death in 
husbands and wives 








CAUSES OF DEATH CHI-SQUARE P* 
pS Ry Sr Per yee 23.87 <.0001 
Influenza and pneumonia (all forms) ..................-- 9.94 .0016 
FR a eT eT ee 5.02 0251 
Cancer and other malignant tumors ..................-005: 4.98 .0257 
I oon. an cinistand alec nine eeda ea vcaawihaeale bias tom 1.00 3173 
SNS oni cost ia sdéudeehaesecnebedeabsnsle eses 66 .4166 
RI a ck AA SIE ae .09 7642 





*From An Introduction to the Theory of Statistics by G. U. Yule and M. G. 
Kendall. 11th ed. London (C. Griffin and Co., Ltd.), 1937. Appendix Tables 
4A and 4B and Fig. A Tf. 





518 HUMAN BIOLOGY 


A more exact evaluation of this apparent association between the 
husbands and wives relative to the above four causes of death may be 
obtained when the data regarding each of the seven specific causes are 
arranged in a fourfold tabulation and the chi-square is calculated for each 
fourfold table. When the marital concurrence of tuberculosis is con- 
sidered, the numerical entries in the four cells of the table will be as fol- 
lows: husband and wife died of tuberculosis = 20; husband died of 
tuberculosis, wife from other causes = 97; husband died of other causes, 
wife died of tuberculosis = 143; neither wife nor husband died of tuber- 
culosis = 2196. Chi-square is equal to 23.87 and the probability that 
such concurrence could occur by chance is exceedingly small. The values 
of the chi-square and of the probability of chance deviation have been 
computed for the seven specific causes listed and are presented in Table 3. 

From Table 3 in which the causes are ordered according to the des- 
cending values of chi-square it is obvious that the association between 
husband and wife with respect to tuberculosis lies beyond the limits of 
chance deviation. The frequency with which both husbands and wives 
have died of influenza and pneumonia is also significantly larger than 
expected on the basis of random assortment. With regard to the con- 
currence of deaths of husbands and wives from cancer and from heart 
diseases, respectively, P is less than .05 and the deviations from chance 
expectancy may also be regarded as statistically significant if the criterion 
of R. A. Fisher is accepted. Instead, for nephritis, cerebral hemorrhage, 
and arteriosclerosis, respectively, the concurrence in husbands and 
wives does not deviate significantly from what would be expected assum- 
ing random mating. 

The data of Table 3 and those of Table 2 lead one to infer that there 
is a statistical association between husbands and wives with reference 
to the occurrence of (a) tuberculosis, (b) influenza and pneumonia, 
(c) cancer, and (d) heart diseases as a cause of death. The numerical 
significance of this association is illustrated in Fig. 1. In this graph it 
is seen that 17 per cent of the dead wives of husbands who died from 
tuberculosis also died from this cause as compared to only 5.8 per cent of 
the wives of men who died from other causes. Similarly 15.0 per cent 
of the wives of the men who died from influenza and pneumonia also 
died from this cause but only 8.2 per cent of the wives of men who died 
from other causes died from influenza and pneumonia. The percentage 
of wives who died from cancer equals 15.5 when the husbands died from 
cancer, and 10.3 when they did not. When the husband died from heart 
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diseases, 30 per cent of the diseased wives died from this cause; when 


the husband died from other diseases, the percentage of wives who died 
from heart diseases is reduced to 25.4. The corresponding percentages 
concerning the husbands of women who did or did not die from the four 
specified causes are all lower; but it is of interest to note that between 
each pair of percentages compared, the proportionate increase of one 
over the other is the same in husbands and wives. Thus, for both hus- 
bands and wives it can be said that when one of the spouses has died of 
tuberculosis the relative number of spouses who also have died from this 
cause is three times as high as that of the spouses of those who have died 
from other causes. Influenza and pneumonia as a cause of death occurs 
almost twice as often among the husbands and wives of persons who 
have died from this cause as among the deceased spouses of those who 
have not. This ratio is 1.5 in the case of cancer and 1.2 in the case of 
heart diseases. 

The significance to be attached to these findings is to a great extent 
dependent upon the validity of the assumption that the expected numbers 
calculated in the manner described really constitute data comparable to 
the observed, considering the method of collecting the latter. With some 
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justice it could be argued that since cause of death and age at death are 
in some ways related, and since the age correlation between husbands 
and wives is high, the risk of dying from certain causes of death will 
differ in widowed persons and depend upon the age at death of the 
spouse. For example, with reference to age alone (all other things 
being equal), it would be expected that the probability of dying from 
tuberculosis is less in the survivor of a husband or wife who died from 
arteriosclerosis than in the widowed spouse of a person who died from 
tuberculosis. To determine whether age and the time and order of 
death of the two spouses could affect the frequency with which both 
have died from the same cause, a supplementary control sample to be 
used in lieu of the calculated expected was formed according to the 
following procedure: 

1. All the records concerning husbands whose death preceded that of 
the wives were alphabetized and the same was done for the records of 
wives whose death preceded that of the husbands. 

2. For each husband whose death preceded that of the wife, a widow 
was sought in the files of unmatched widows (already alphabetized as 
it will be recalled) having the following characteristics: (a) the age at 
death within + 5 years that of the wife, (b) time of death within + 5 
years of that of the wife. The first widow in alphabetical order who 
had these characteristics was selected as a control. 

3. For each wife whose death preceded that of the husband a control 
widower was selected in the same manner as described in 2. 


TABLE 4 


Number of couples in which the man and woman both died from the 
same cause. A = observed number of husbands and wives 
B = expected number of husbands and wives assuming 
random assortment of men and women. 
C = number of control, non-marital, 








couples 
CAUSE OF DEATH A B Cc 
Tuhorawiaats (all Sotens) «occ iic cc ceiccccccccsce 20 7.4 9 
Influenza and pneumonia (all forms) .......... 27 15.5 19 
Cancer and other malignant tumors ............ 29 19.9 19 
ERS REE ere 184 162.6 166 
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Among the control couples thus obtained, the numbers found in which 
both the male and female died from (a) tuberculosis, (b) influenza and 
pneumonia, (c) cancer, and (d) heart diseases are shown in Table 4 
and compared to the number of marital couples both of whom have died 
from one of these causes, and to the number expected assuming random 
mating. 

From Table 4 it is immediately apparent that the number of control 
couples and the number of the expected are to all intents and purpose 
the same. In the case of tuberculosis, the ratio of observed to expected 
is 2.7, the ratio of observed to control equals 2.2. In the case of in- 
fluenza and pneumonia the first ratio equals 1.7 and the second 1.4. 
For cancer the two ratios equal 1.5 and for heart diseases both are 
equal to 1.1. The closeness in the agreement between the control and 
calculated data is remarkable and shows that what differences there may 
exist in the age and period of death of the spouses do not alter the 
deviations found between observed and expected. It also indicates that 
within the limits of this comparison the calculated numbers actually 
represent the expectations assuming random heterosexual mating.5 


CAUSE OF DEATH OF WIDOWS AND WIDOWERS AND OF THEIR SPOUSES. 


When the mortality in husbands and wives is studied in the manner 
of the preceding sections no account is taken of the sequential element 
in the cause of death of the two marital partners. Information about 
this element is useful, however, for a clearer view of the practical mean- 
ing of the association observed. Therefore, the mortality in husbands 
and wives will be examined in terms of the frequency of the several 
causes of death among the spouses of widowed persons who died from 


*In discussing these findings with certain colleagues the question was raised 
whether the apparent association might not result from the fact that husbands and 
wives are usually attended by the same physician whose death certificate diagnosis 
for the widowed person could have been influenced by the memory of the cause 
of death of the spouse. It is unnecessary to discuss here the full implications of 
such a question, but since it might be raised by others it deserves to be discussed. 
A comparison will therefore be made of the frequency of the same physician 
attending the couple in the case when the husband and wife died of the same cause 
and when they died of different causes. It is well to recall that the probability 
of the same physician attending both marital partners in a stable community will 
depend primarily on the time elapsed between the death of the two partners. There- 
fore, for each couple that died of the same cause a control couple for which the 
interval between the deaths of the partners was the same but the cause of death 
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stated conditions. As will be recalled, the presumption appears to be 
justified that with respect to cause of death no bias was introduced 
by the method of collecting this sample of widows and widowers. They 
enter into this study simply because the death records of their dead 
spouses were also found in the files. It seems highly improbable, on 
a priori grounds, that the omission of these records is in general con- 
nected with the cause of death of the spouses. Having then a sample 
of deceased widowed persons and having divided it into several groups 
according to the causes of death of the widowed it will be determined 
whether the frequency of the causes of death of the spouses differ in 
the several groups. The results of this comparison are given in Table 5 
and illustrated in Fig. 2. 
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differed was selected. The frequency with which the same physician attended the 
death of both partners in the two sets of couples is shown in the following tabu- 


lation: 


Husband and wife 

died of di t 
Husband and wife died of the same cause " pth gus 

(control couples) 





Number Per cent Per cent 
Cause of attended by attended by 
couples same physician same physician 
TEE, Medic decescsiens 20 5.0 25.0 
Influenza and pneumonia..... 27 IL. 18.5 
| A Eg 7 Senet 29 24.1 20.7 
Be GR, og ccc vevceaes 184 21.7 16.3 


Obviously, the number of couples of whom both partners were attended by 
the same physician do not differ significantly in the sets of couples. 
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From the table and the graph it will be noted first of all that, with 
but two exceptions, when the widowed died from a stated cause the 
frequency of this cause in their spouses was higher than in any other 
group of spouses. However, only in the case of tuberculosis, influenza 
and pneumonia, cancer, and heart diseases was the greater frequency 
statistically significant. Among the widowed persons who died of 
tuberculosis 26.3 per cent of the spouses had died of the same condi- 
tion while among all widowed persons the percentage of spouses who 
died from tuberculosis equals only 7.9. The difference between the 
two percentages is statistically significant and impressive. It appears 
that over one-fourth of the spouses of widowed persons stated to have 
died of tuberculosis had already died from the same cause. 

It is also seen from Table 5 and from Fig. 2 that 14.4 per cent of the 
widowed who died from influenza and pneumonia had spouses who had 
died from the same group of conditions. In contrast, among all widowed 
persons this percentage is 8.3. The dfference between the two per- 
centages is statistically significant. 

In the case of widows and widowers who died of cancer, 13.3 per 
cent of their spouses had died from this cause and only 9.4 per cent 
of the spouses of all the widowed. The difference is probably signifi- 
cant from a statistical standpoint since it is over twice its standard 
error. The same can be said for heart diseases: 25.2 per cent of the 
spouses of widowed persons who died from heart diseases also died 
from the same cause while this is found in 21.9 per cent of the spouses 
of all the widowed persons. With reference to nephritis, arteriosclero- 
sis, and cerebral hemorrhage, respectively, the frequency of each of 
these conditions in the spouses of the widowed persons who died from it 
does not differ significantly from that observed in the spouses of all 
the widowed. 

Thus, although stated in a different form, the above findings empha- 
size again the association between husbands and wives with respect to 
the frequency of certain causes of death. The above observations 
tell us that among the widows and widowers who have died from either 
tuberculosis, influenza and pneumonia, cancer, or heart diseases, the 
percentage of spouses who have died from the same causes is higher 
than that observed among widowed persons dying from other causes. 














MORTALITY OF SPOUSES 525 


DISCUSSION 


There are two series of findings resulting from this first analysis 
of the mortality in husbands and wives. The first concerns the corre- 
lation in the length of life of the two marital partners. This correla- 
tion is found to be positive and high and its value is only slightly in- 
creased when the cause of death is the same in the husband and wife, 
and it is very little decreased when the cause is different. Since the 
same specific causation or disease entity (so far as can be learned from 
the death certificate) is not apparently responsible for the correlated 
length of life in husbands and wives, it would seem appropriate to 
have recourse to those vague but understandable terms such as resist- 
ance or vitality and say that the phenomenon observed indicates the 
segregation and pairing, through marriage, of individuals having a 
similar degree of vitality or resistance to fatal pathological processes. 

The second series of findings brings out that besides the existence 
of a high correlation in the length of life of husbands and wives there 
is a tendency for marital partners to die from the same cause when one 
of the mates dies from either tuberculosis, influenza and pneumonia, 
cancer, or heart diseases. For the last three groups of causes such a 
relationship has never been observed before, at least to the writer’s 
knowledge, although it could have been expected regarding influenza 
and pneumonia. For the three causes mentioned, particularly for heart 
diseases, the tendency is not very marked but is apparently significant 
from a statistical standpoint. The concentration of tuberculosis deaths 
among marital partners has long been recognized and students of 
tuberculosis have always been surprised to find that this association 
is not higher. Pearson was also moved by such considerations to argue 
that assortative mating is probably more important than marital con- 
tagion. 

Actual knowledge of the causal mechanisms involved in the pro- 
duction of the associations observed is obviously lacking, as it would 
be from any purely statistical analysis. However, it is permissible to 
examine the several possible hypotheses and their logical coherence with 
established facts. Assortative or preferential mating could operate to 
produce the above stated results by either conscious or unconscious 
marital selection. A conscious marital selection for the above condi- 
tions would in general be guided by a consideration of the familial 
stock. It is probable that in choosing a mate attention is paid as to whether 
the stock is longevous but a study of the elements affecting the forma- 
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tion of marital groups (Ciocco, 1939) has revealed no such discrimina- 
tion. Of the specific causes discussed, tuberculosis is the only one that 
is popularly conceded to “run in families” and might therefore create 
an avoidance reaction forcing the descendants of tuberculosis families to 
marry among themselves. Practically it would not seem that conscious 
selection is very important, but assuming that wisdom in the choice of a 
mate is on the whole more prevalent than one believes from available 
evidence then the chances of effective results from conscious selection 
are to be considered. With regard to longevity, observations on man 
and animal experimentations have shown that it may be regarded as 
an inherited characteristic (cf. Pearl and Pearl, 1934), but for the 
four specific causes mentioned not all investigators are in agreement. 
Evidence has been presented on the importance of constitution in cardio- 
vascular-renal diseases and tuberculosis, although for the latter one still 
notes a good deal of controversial discussion. The experimental re- 
sults on the inheritance of cancer has as yet to be accepted for man, 
and in general the part that constitution may play in the case of in- 
fluenza and pneumonia is still to be investigated. 

Theoretically, unconscious marital selection could operate in a num- 
ber of ways to produce the above results but in all cases if this factor 
operates it means that some element associated with marital assort- 
ment is also associated with certain diseases. Somatic appearance is 
obviously an element in the attraction of the sexes. With reference to 
length of life there is evidence (cf. Pearl and Moffett, 1939) that cer- 
tain physical types have a greater and other types a shorter life dura- 
tion. For tuberculosis and heart diseases, it is well known that they 
occur in certain physical types with greater frequency than in others 
(Reed and Love, 1933; Ciocco, 1936). Recently, it has been asserted 
(Dublin and Marks, 1938) that influenza and pneumonia also are asso- 
ciated with somatic peculiarities. The same cannot be said with ref- 
erence to cancer, as many investigations have shown. 

Persons tend to marry within their own general social economic 
group and therefore in the general population the association between 
social and economic characteristics and disease could affect by uncon- 
scious marital selection the phenomenon studied here. That longevity is 
associated in some degree with economic level is, at least, presumable for 
this sample. Tuberculosis occurs with higher frequency in the lower 
economic classes as is well known and the recent report of Hailman 
(1938) would seem to show the same in relation to the morbidity from 

















MORTALITY OF SPOUSES 527 


pneumonia. Neither for cancer nor for heart diseases have observa- 
tions indicated a definite socio-economic differential. 

The hypothesis that the tendency for both husband and wife to die 
from certain causes may be due to the transmission of a disease agent 
from one marital partner to the other can hold only for tuberculosis 
and influenza and pneumonia. Tuberculosis is a chronic infectious 
disease and therefore its action in relation to the death of both marital 
partners is understandable. Influenza and pneumonia are acute infec- 
tious diseases and recalling that the deaths of husband and wife from 
these diseases were not simultaneous (the average interval between 
the death of the husband and of the wife both of whom died from 
influenza and pneumonia is 9.0 years in this sample) it must be pre- 
sumed that the transmission of infection has been indirect. In view of 
the fact that under the classification of heart diseases are included a 
variety of clinical entities, among which is rheumatic heart disease, if 
it is agreed that the latter is of infectious origin, then contagion could 
be regarded as a factor in the tendency of both husbands and wives to 
die from heart diseases. However, the transmission of disease by contact 
could not serve to explain the marital association noted for cancer since 
the great majority of students deny that cancer is of infectious origin. 

As to the common environmental conditions that might produce the 
correlation in the length of life of husbands and wives, and the associ- 
ation observed with respect to the four causes of death, knowledge of the 
specific action of diet, sanitation, home environment, etc., is very lim- 
ited and yet to be acquired. All that is known regards the relationship 
between general economic level and tuberculosis and pneumonia, already 
discussed, and the fact that the lowering of this level will increase the 
prevalence of these diseases and also the general morbidity (Perrott 
and Collins, 1935; Wolff, 1938). 

The hypotheses that, on the basis of information now available, 
could reasonably be formulated to elucidate the findings of this study 
can then be summed up as follows: 


1. The correlation in length of life or general vitality of husbands 
and wives could be due to conscious or unconscious marital selection 
although the economic level or economic changes undoubtedly play some 
part. 

2. Tuberculosis is a chronic infectious disease and the association 
between husbands and wives relative to the mortality from this cause 
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could be thus easily explained. But, in addition, marital selection both 
from the somatic and social aspects are probably important. 

3. In the case of influenza and pneumonia the transmission of the 
pathogenic agents from one spouse to the other could be assumed to 
be the factor involved in the association noted. The transmission, how- 
ever, due to the interval between the deaths of the two partners must be 
indirect, unless it is believed that one partner became a carrier. On the 
other hand, the common environmeat and the general economic level 
play a role in the incidence of this disease as apparently does also the 
somatic constitution. It is of interest to point out that the highest asso- 
ciation for cause of death in husbands and wives is observed relative 
to tuberculosis and influenza and pneumonia. These are infectious dis- 
eases and for them one can postulate a number of factors that could 
produce the concurrence. 

4. With respect to heart diseases, marital contagion might be an ele- 
ment if the etiological factor in rheumatic heart disease is definitely 
shown to be infectious. Otherwise, the somatic and constitutional 
aspects of marital selection must be considered. 

5. None of the factors discussed appear to explain the association 
between husbands and wives relative to death from cancer. Yet on 
logical grounds it would seem that the hypotheses outlined fairly exhaust 
the possibilities in this respect and, therefore, one of them must pro- 
vide the necessary answer. 

The complete inability to give an explanation concerning the cancer 
findings on the basis of present knowledge, and the uncertainty regard- 
ing the views advanced about the other causes, especially heart diseases, 
while immediately discouraging, suggest further investigations on these, 
the two most important causes of death in adult life, as well as on 
other diseases. In particular, these observations serve to delineate more 
sharply the practical importance of studying the familial aggregate in 
relation to problems of health and disease. 


SUMMARY 


The analysis of the death records of 2,571 white married couples 
both of whom died in Washington County, Maryland, during the period 
1898-1938 reveals: 

1. There is a high positive correlation in the length of life of hus- 
bands and wives. The correlation coefficient r = .5594 + .00g92. In 
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the case that husbands and wives died from the same causes the value 
of the correlation coefficient is found equal to .6454 + .0202. When 
the causes of death are different in the two marital partners the corre- 
lation coefficient becomes equal to .5485 + .0103. 

2. There is apparent a tendency for husbands and wives to die 
from the same cause when one of the spouses died from either tuber- 
culosis, influenza and pneumonia, heart diseases, or cancer. This tend- 
ency is most striking relative to tuberculosis and is statistically signifi- 
cant with respect to all four causes mentioned. 

3. When the husbands died of tuberculosis, 17.1 per cent of their 
wives also died from tuberculosis but when the husbands died from 
other causes only 5.8 per cent of their wives died of tuberculosis. 
Among the widowed persons who died from tuberculosis, 26.3 per cent 
of their deceased spouses had died from the same disease as compared 
to 7.9 per cent of the deceased spouses of all widowed persons. 

4. Death from influenza and pneumonia occurred almost twice as 
frequently among the wives of men who died from these diseases than 
among the wives of men who died from other causes: 15.0 per cent 
of the wives of men who died from influenza and pneumonia also died 
from this cause, but only 8.2 per cent of the wives of men who died 
from other causes. The same relation is noted for the husbands of 
wives who died from this cause. 


5. Among the husbands who died from heart diseases 30 per cent 
of the wives died from the same cause. Instead, when the husbands 
died from other causes 25.4 per cent of their wives died from heart 
diseases. The comparison of the frequency of heart diseases between 
husbands of wives who did and did not die from this cause give a 
similar result. 

6. When the husbands died from cancer 15.5 per cent of their wives 
are found to have died from this cause but when the husbands died 
from other causes only 10.3 per cent of the wives are found to have 
died from cancer. Similar results are obtained when the frequency of 
cancer in the husbands of women who died from cancer is compared 
with that in the husbands of women who did not die from cancer. 
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GAIN IN WEIGHT AND ITS ASSOCIATION 
WITH ANCESTRY AND ECONOMIC 
STATUS* 


BY RACHEL M. JENSS 
Washington, D. C. 
















to recognize the importance of gain in weight as one measure 
of a child’s physical fitness and of his growth and develop- 
=) ment. As a result the question, “How much does the child 
weigh : ?” is being replaced by the more important one, “How much has 
the child been gaining in weight?” 

It is known that a child’s gain in weight varies with many factors, 
some known, some unknown. It varies, for example, with factors within 
the child, such as age—a white girl eleven years old is likely to gain 
faster than a white girl six years old; race—a Negro girl six years old 
is likely to gain faster than a white girl six years old; sex—a white boy 
six years old is likely to gain faster than a white girl six years old. It 
varies with factors outside the child, such as the season of the year—a 
child is likely to gain faster in the autumn than in the spring; and the 
year itself—it has been noticed by students of growth that some years 
are “good growing years.” 

In the present investigation’ an effort was made to determine the 


*From the Division of Statistical Research and the Division of Research in 
Child Development, Children’s Bureau, U. S. Department of Labor. 

2 This study, from the Children’s Bureau of the U. S. Department of Labor, 
was based on data regarding 204 selected children who had been weighed at 
stated intervals during a period extending over 2 school years (1934-35 and 1935- 
36) in the course of a study of the physical fitness of 713 New Haven school 
children, made by the Bureau with the cooperation of the Institute of Human 
Relations of Yale University and the Department of Pediatrics of the Yale Uni- 
versity School of Medicine. A report on the larger study is to be issued as U. S. 
Children’s Bureau Publication No. 263 (in press). For a preliminary report on 
one aspect of this study see “A Comparison of Indices Used in Judging the 
Physical Fitness of School Children,” by Susan P. Souther, Martha M. Eliot, 
and Rachel M. Jenss (Am. J. Pub. Health, 29:434-438, May, 1939). 
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association between a child’s gain in weight and (1) ancestry, as indi- 
cated by birthplace of grandparents and parents, (2) socio-economic 
status, as indicated (a) by receipt of public or private assistance and (b) 
by crowding in the home. 


MATERIAL AND METHOD OF STUDY 


Individual study was made of the gain in weight of about 200 chil- 
dren of the same race and sex, all born in the same country, all living 
in the same city, all of fairly definite ancestry. All the children were of 
approximately the same age at the initial weighing ; all the initial weigh- 
ings were made on approximately the same date; all the children were 
weighed at stated intervals over a considerable period of time. The 
control of all these factors made it possible to obtain a reliable estimate 
of each child’s gain in weight during the period of observation. This 
estimate is expressed in percentage form and thus evaluates the child’s 
gain in weight in relation to his attained weight at the beginning of the 
interval during which the gain took place. 

As each child studied was in sufficiently good health to be in school 
throughout the major part of 2 school years, it is obvious that these 
children were more physically fit than an unselected group of school 
children, and that their gain in weight represents that of a relatively 
healthy group. 


Selection of the children 


Selection of the children upon the basis described in the preceding 
section? was done so as to obtain a homogeneous group of the following 
description : 

1. Each child was a white girl. 

2. Each was born in the United States. 

3. Each lived in New Haven, Conn., throughout the period of obser- 
vation. 

4. Each was of ancestry that could be identified as Italian or Amer- 
ican according to the definition given in the following section. 

5. The age of each child at the time of the initial weighing was 
within 3 months of her sixth birthday; that is, the child was at least 
5 years 9 months of age, but had not reached the age of 6 years 3 months. 


*The fact that each child was single-born, was of legitimate birth, and was 
living in her own home or a foster home introduces additional selective factors 
besides those set by the conditions of this study. 
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6. The initial weighing of each child was done during the 4-day 
period, September 24-27, 1934. 

7. Each child had been weighed at least 7 times at stated intervals 
during the period of 19 or 20 months. 


Classification of children by ancestry 


Classification of the children by ancestry (Italian or American) was 
done chiefly according to the birthplace of their grandparents ; although 
in some cases the birthplace of their parents was taken into consideration. 
The following method of classification was used: If three (or four) of 
a child’s grandparents were born in Italy, she was classified as of Italian 
ancestry. If three (or four) of her grandparents were born in the 
United States, the child was classified as of American ancestry ; also if 
two of her grandparents and both her parents were born in the United 
States. 

On this basis, which is primarily geographic, but which possibly has 
some anthropological significance, somewhat less than three-fourths 
(148) of the 204 children were classified as of Italian ancestry; the 
remainder (56) as of American. (For convenience the children in these 
two groups will be referred to hereafter in this report as “Italians” and 
“Americans”, respectively. ) 

The Italian children comprised a more highly selected group accord- 
ing to ancestry than did the American children. For example, 99 per- 
cent of the 148 Italian girls who were included in the study had all 4 
grandparents born in Italy, whereas only 38 percent of the American 
girls had all 4 grandparents born in the United States. However, with 
two exceptions, all the grandparents (other than those born in the United 
States) of the American girls were born in Northern Europe. 


Method of estimating percentage gain in weight of each child 


Examination of the successive weights® of each child throughout the 
period of observation showed that, within the error of measurement, 
the trend or pattern of her weights was exponential in form; that is, 
the increase in the child’s weight during a given month, expressed as 
a percentage of her weight at the beginning of the month, was about the 


* The weighings were done at school on balance scales, which were checked at 
frequent intervals. The child was weighed without shoes and without coat or 
sweater, and the weight was recorded to the nearest quarter of a pound. 
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same for each month throughout the period of observation (19 or 20 
months). 

Accordingly the child’s progress in weight may conveniently be des- 
cribed by the equation, y = ae’*. In this equation the variable y repre- 
sents the girl’s theoretical weight (in pounds), as distinguished from 
her observed weight; and +, the child’s age in completed months* at the 
time the weighing was done. The parameter b is the only one which has 
any significance in the study®; it measures the child’s average percent- 
age gain or loss in weight per month during the period of observation ; 
if the child is gaining weight b is positive, and if the child is losing weight 
it is negative. For example, if a child’s average percentage increase in 
weight per month was nine-tenths of 1 percent of her weight at the 
beginning of the month, b equals nine-tenths of 1 percent (0.009). Thus, 
if this child weighed 44.0 pounds at the age of 6 years 6 months, she 
probably weighed about 44.4 pounds at 6 years 7 months, and 44.8 
pounds at 6 years 8 months. The larger b is, the larger is the child’s 
average percentage gain in weight, regardless of her weight at the begin- 
ning of the period of observation. 

The equation, y = ae®*, described previously, was fitted to the succes- 
sive weights of each child by the method of least squares. The b 
constant of this equation is the child’s average monthly percentage gain 
in weight during the 19- or 20-month period of observation. 

An illustration of this method, as used in calculating the average 
monthly percentage gain in weight of one of the Italian girls studied, 
is as follows: 














AGEIN MONTHS WEIGHTINLB. LOGY (#’)* #’log y 
(x) (+’)* (y) 
74.07 14.07 42.50 1.6284 197.9649 22.9116 
75.00 15.00 42.25 1.6258 225.0000 24.3870 
78.10 18.10 45.00 1.6532 327.6100 29.9229 
80.77 20.77 44.75 1.6508 431.3929 34.2871 
82.23 22.23 46.25 1.6651 494.1729 37.0152 
85.80 25.80 47.25 1.6744 665.6400 43-1905 
86.80 26.80 48.00 1.6812 718.2400 45.0562 
89.83 29.83 48.25 1.6835 889.8289 50.2188 
94.00 34.00 51.50 1.7118 1156.0000 58.2012 
Tee cha yo 14.9742 5105.8496 345.1905 





* An arbitrary x scale was used, with the origin at 5 years 0 months. 
®In the equation, ¢ is of mathematical significance only. The parameter a is 
the child’s theoretical weight at the age of 5 years o months (+ = 0). 
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Normal equations: 14.9742 9 loga+ 206.60 bloge 
345.1995 == 206.60 log a + 5105.8496 b log e 
Solving : b= 0.009245 
a= 37.29 
and = 37.29¢°°rm’ 


Therefore, during the 20-month period of observation, from 74.1 to 94.0 months 
of age, the child’s weight increased on the average 0.92 percent per month. 


* An arbitrary # scale (*’) has been used, with 60 months equal to o. 
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ANALYSIS OF DATA 


As a result of fitting the equation to the successive weights of each 
child included in the study, there was available for each of the 204 chil- 
dren studied an estimate of her average monthly percentage gain in 
weight. 


Gain in weight in relation to ancestry of children 


When these estimates were put in rank order for the children in each 
ancestry group considerable variation was found. Table 1 shows distri- 
bution (number and percent) of both Italian children and American 
children by average monthly percentage gain in weight. Comparison 
of the percentages given in this table for the Italians and Americans 
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shows that although there is a great difference in rate of gain between 
these two ancestry groups, there are also certain resemblances. In each 
group very few children gained less than six-tenths of 1 percent per 
month or as much as 1.4 percent or more. The typical monthly gain in 
weight in each group was about nine-tenths of 1 percent. 


TABLE 1 


Average monthly percentage gain in weight* of girls 6 to 7 years old, 
of Italian or American ancestry, who were weighed at stated 
intervals** during the school years 1934-35 and 1935-36 





AVERAGE MONTHLY 








PERCENTAGE GAIN ITALIAN GIRLS AMERICAN GIRLS 

IN WEIGHT Number Percent Number Percent 
Sr, - Sea: 148 100.0 56 100.0 
I i iv ntiicvecueeencenn 7 4.7 I 18 
IE Airs be dasrsdwadteauen 45 30.4 II 19.6 
IE bik sk niivinde cceaatewes 55 37.2 25 44.7 
I sins bcics ce areeaesean ee 24 16.2 9 16.1 
RN os 5s cevtaweteseaees 10 6.8 4 7.1 
ee eee ee Te 7 4.7 6 10.7 





* As measured in terms of the b constant of the exponential equation, y = ae™, 
fitted to each child’s successive weighings. 

** Each child was weighed at least 7 times during a 19- or 20-month period 
of observation, beginning September 24-27, 1934, when she was between 5 years 
9 months and 6 years 3 months of age. 


A comparison of the children in the two ancestry groups can be 
made in two ways: First, in terms of the average gain in weight of the 
children in each group; and secondly, in terms of the relative number 
of children in each group who gained slowly or rapidly. 

When the two groups are compared in terms of the average gain in 
weight (Table 2), it is found that the average or mean gain in weight 
of the Italian girls was less than that of the American girls, the figures 
being 0.91 and 0.98 respectively.® 


* The median gain in weight of the Italian girls was also less than the median 
weight gain of the American girls. For this and other appropriate statistics see 
first footnote, Table 2. 





a 
S 
o 
~] 
ie) 
~~ 
m9 
= 
XS 
= 
=) 
ee 





we se Cc 4 lav 





wool Jod suosiod j[ey-su0 pue uO UeY} JeMoay 


woos Jod suosiod 310UI JO j]eYy-2U0 puke su 


: pjoyssnoy Ss pyiyd 94} ur WOO1 Jad suosied jo JoquinNy ‘Zz 





Sg‘o PeAlades s0uRRsSISSY 


> Awe} S$ pjryd Aq aouejsisse JO ydI990y “I 





go'o 16°0 S]413 ITV 





$]413 uedtiewy $4113 uelyery] 





SINIdNOAD DINONODA-O1DN0S 
HINOW Wad LHOTEAM NI NIVD FZOVINSONad ADVAAAV NVAW 





pjoyasnoy S$ pyryd ayy ut ymoos sad suossagd fo saqunny (2) puo Apmuo{ 
Spry? fq 4,2I2unjsissp fo 4G1a2aasuou 40 4drazay (1) :S40j2D{ 2umOU0II-0190S Om4 03 Burpsor2v padnosb 
‘Kajsaqup uvrisamp 40 woynjiy fo ‘pjo savak £03 9 sab fo yyuom sad yyhram us wvb abpjyuarsad abpszan ,uvay 


@ WIdVvlL 





‘Apnys 9y} Ul popnyjour usIpyIYyS ueITe}] gh sy} JO Z JOJ UMOUHUN seM WOOI Jad suOsiJad Jo JoqunU dy] 44 
*sABMIJTCY PUL SWIOOIY}eq PopNjdxXd swWOOI JO JOqUINNY “JOO sWIes dy} JopuN BuIA sjueAsos 

pue ‘spuarsy ‘stowiool ‘saarjejai ‘A[IWIe} a}eIPSWIUT S.pyIyD 94} pepNjout pyoyssnoy s,.pyiyo 94} UI WoO! Jad suosiad jo JaquinN 4 
"9f61 Judy 0} 

€£61 19q0}9Q Wor; su} Aue je ‘satoUase azyeAIId JO DIqQnd WoOIy PdAIIIII DOUEJSISSE JO SUIIOJ [JE IPNJIUI OF PISM SI WII} SIYT go» 





N 


Sb 
gg6'0 
69z°0 
Z£Z'0 


— 
_ 


gS 9Z od 16 “s A, oe 
Stg‘o vSt'o gzs'o gr6'o L490 **""******* SSSUMZHS 
££z°0 00z°0 £Szo giz‘o vbezo 80 ** «UOIRIASp psepuRs 

goZ'o 60g"0 Z1g'0 gbg'o ZZ0 “""Trtessees (Cy adh} 
ueluosieag ) spoyy 
2690 b9g'0 S160 9620 oggo occ ts* uerpayy 


-iesqo jo sequing 
pevrmo sandr y 
-sesqo jo s9quinu 
$ peiymo sein3ry 


[eure 003 suoTeA 


[ems 003 sumone 


1¥6'0 zb6'o 





woorsed = woos Jed wooljad woos Jad 

suossod suosiod paAla001l paAlooos suosiod suosiod = pdAla001 paAlaoos 
}[ey-2u0 asourJo §8=— jou DUB aU s]s3 }]ey-auo siow Jo 8 jousoUe = sue said 
pue au0 yjey-suo = «-}SISSY Os -}SISSY Iv pue auo jjey-ouo=—'«-IsISSY Os -}SISSY lv 


uty} JeM2,J + puesuO uvy} JOMIT pur sUCG 
TANSVAW ‘IWOILSILVLS 





moo04 43g Kyuss s.pysy? &q moos sad Kjupf spyryr &q 


IIUDISISSD {0 
#S1SS f suossad fo 49Quin Ny 2IUDISISSD fo 


suossag fo saqunn 
iGtazaauou 40 4g1aIay iGiavaauou 40 441999 


2) 
> 
= 
w 
H 
YL 
= 
~) 
= 
© 
© 
ky) 
Q 
=z 
XN 
bw 
= 
& 
~ 
tx) 
= 





STaID NVOIWANV STaID NVITVII 





:SMOT[OJ Se ase sdijsIZe}s ajzelidosdde I9YIO » 


(panuyuor) z WIAVL 








540 HUMAN BIOLOGY 


When the two groups are compared in terms of the relative number 
of children in each group who gained slowly or rapidly, the slower 
growth of the Italians than of the Americans is even more striking. 
Among the children whose gain in weight may be described as slow—a 
gain of less than eight-tenths of 1 percent a month—were 35 percent of 
the Italians and only 21 per cent of the Americans. On the other hand, 
among the children whose gain in weight may be described as rapid—1.2 
percent or more a month—were found only 12 percent of the Italians, 
but 18 percent of the Americans. In other words, relatively more 
Italians than Americans gained weight slowly and relatively more Amer- 
icans than Italians gained weight rapidly. 


Gain in weight in relation to socio-economic status 


The association that exists between ancestry and gain in weight, as 
indicated in the preceding section of this report, is only one of many 
associations with gain in weight that undoubtedly could be demonstrated. 
Many other factors besides ancestry are known to be associated with 
gain in weight. Of these many factors, only two, both of which permit 
a rather crude estimate of the socio-economic status of the child’s family, 
were considered in the present study. These two factors are: (1) receipt 
of assistance by the child’s family, such assistance coming from either 
public or private sources, and (2) crowding in the child’s home. On the 
assumption that the children whose families received assistance were 
probably in poorer socio-economic circumstances than the children whose 
families did not receive assistance, and that the children whose homes 
were crowded were probably in poorer socio-economic circumstances than 
the children whose homes were not crowded, the gain in weight of the 
children in each ancestry group was studied in relation to each of these 
two indications of socio-economic status. 


Receipt of assistance —Families that receive assistance are undoubt- 
edly in poorer socio-economic circumstances than families that do not. 
(In this report the term assistance is used to denote any form of public 
or private assistance received by the child’s family at any time from 
October 1933 to April 1936.) 

Table 2 shows that in each ancestry group the children in families 
that received such assistance gained more ‘slowly than the children in 
families that were in better economic circumstances. Table 3 points out 
this difference in more detail; for example, Table 3 shows that among 
the Italians about half of the children whose families received assistance 
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were children whose gain was relatively slow—a gain of less than eight- 
tenths of 1 percent a month—as compared with only one-fourth of those 
whose families did not receive assistance. Among the Americans also 
the difference in socio-economic status was reflected in the difference in 
gain in weight; more than one-fourth of the children whose families 
received assistance were children whose gain was relatively slow—less 
than eight-tenths of 1 percent a month—as compared with only one-fifth 
of those whose families did not receive assistance. 


TABLE 3 


Average monthly percentage gain in weight* of girls 6 to 7 years old, of 
Italian or American ancestry, who were weighed at stated 
intervals** during the school years 1934-35 and 
1935-36, according to receipt or nonreceipt 
of assistancet by child’s family 











ITALIAN GIRLS AMERICAN GIRLS 
AVERAGE MONTHLY Assistance Assistance Assistance Assistance 
PERCENTAGE GAIN received not received received not received 
IN WEIGHT No. Percent No. Percent No. Percent No. Percent 
FP Bee csi icacees 57. 100.0 QI 100.0 II 100.0 45 100.0 
Te OB. a0 nnd scivton 29 50.9 23 25.3 3 27.3 9 20.0 
re: 16 20 39 428 6 54.5 19 6=«.- 42.2 
RAPED «ss csieceweanhes 7 12.3 17 18.7 I 9.1 8 178 
1.20 and over.......... 5 8&8 12 13.2 I 9.1 9 20.0 





* As measured in terms of the b constant of the exponential equation, y = ae”*, 
fitted to each child’s successive weighings. 

** Each child was weighed at least 7 times during a 19- or 20-month period 
of observation, beginning September 24-27, 1934, when she was between 5 years 
9 months and 6 years 3 months of age. 

t This term is used to include all forms of assistance received from public 
or private agencies, at any time from October 1933 to April 1936. 


The marked association that was found to exist between the children’s 
gain in weight and the receipt of assistance by their families raises the 
following question: Might it be that since a larger proportion of the 
Italians than of the Americans were in families that received assistance 
(almost two-fifths of the Italians as compared with one-fifth of the 
Americans ) the differences shown in Tables 1 and 2 between the Italians 
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and the Americans in average monthly percentage gain in weight were 
due to difference in socio-economic status rather than to difference in 
ancestry ? 

Analysis of the figures showing the rate of gain by the children whose 
families did not receive assistance (see Table 2) shows, however, that 
among these children the Italians gained more slowly’ than the Ameri- 
cans. For example, as is shown in Table 3, a larger percentage of the 
Italians than of the Americans gained slowly—less than eight-tenths of 
I percent a month. In other words, the fact that a larger proportion of 
the Italians than of the Americans were in families that received assis- 
tance does not account for the marked association that was found to 
exist between the children’s ancestry and their gain in weight. 


Crowding in the home.—Crowding in the home is undoubtedly an 
indication of low socio-economic status. In this study a home was con- 
sidered to be crowed if the ratio of the number of persons in the house- 
hold to the number of rooms occupied was 1% or more to 1.8 Obviously 
this definition of crowding—one and one-half or more persons per room 
—has restricted significance, for, as has been pointed out by Rollo H. 
Britten of the National Institute of Health, United States Public Health 
Service, a reasonable index of crowding should take into consideration 
not only the number of persons per room but also the age and sex of the 
various members of the household, the size of the rooms, the type of 
dwelling—private house or apartment, the geographic location, and so 
forth. It should be remembered, however, that in this study every 
family included at least two persons, one of whom was a 6-year-old girl 
and the other an adult, and therefore any index of crowding applied to 
these households is probably more reliable as an indication of socio- 
economic status than the same index would be if applied to a less rigor- 
ously defined group. 


*Among the children whose families did not receive assistance, the average 
percentage gain in weight per month of the Italian children is smaller than that 
of the Americans whether the mean or the median is used as a centering constant. 
(See first footnote, Table 2.) 

* As used in this definition of crowding, the “number of persons in the house- 
hold” includes not only the child’s immediate family but also all other persons 
living in the family apartment or house, such as relatives, roomers, friends, or 
servants. Bathrooms and hallways are excluded from the count of “number of 
rooms occupied.” 

* Personal communication, June I, 1939. 
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Tables 2 and 4, which show the rate of gain in weight of the Italians 
and the Americans according to the number of persons per room in 
their homes, indicate that there is an association between the child’s gain 
in weight and her family’s socio-economic status as shown by crowding, 
for in each ancestry group relatively more children who lived in crowded 
homes gained slowly than those whose homes were not crowded. For 
example, 43 percent of the Americans whose homes were crowded gained 
less than eight-tenths of 1 percent a month, as compared with 18 percent 
of those whose homes were not crowded. Among the Italians the corres- 
ponding percentages were 37 and 34. 

In other words, there is a definite association between a child’s gain 
in weight and crowding in the home. Regardless, therefore, of which 


TABLE 4 


Average monthly percentage gain in weight* of girls 6 to 7 years old, of 
Italian or American ancestry who were weighed at stated inter- 
vals** during the school years 1934-35 and 1935-36, 
according to number of persons per room* in 
the child’s household 





ITALIAN GIRLStT AMERICAN GIRLS 
Oneandone- Fewerthan Oneand one- Fewer than one 
half or more oneandone- halformore and one-half 

persons per half persons personsper persons per 


AVERAGE MONTHLY 
PERCENTAGE GAIN 








IN WEIGHT 
room per room room room 

No. Percent No. Percent No. Percent No. Percent 
Fn I oi wian etataes 70 100.0 76 100.0 7 100.0 49 100.0 
er 26 37.2 26 34.2 3 42.9 9 18.4 
errr 28 40.0 26 34.2 3 42.9 22 44.8 
fk Gee ae II 15.7 12 15.8 oO Ke) 9 18.4 
£20: O00 GPGP cv iccaces 5 7.1 12 15.8 I 14.2 9 18.4 





* As measured in terms of the b constant of the exponential equation, y = ae’, 
fitted to each child’s successive weighings. 

** Each child was weighed at least 7 times during a 19- or 20-month period 
of observation, beginning September 24-27, 1934, when she was between 5 years 
9 months and 6 years 3 months of age. 

+ Number of persons per room in the child’s household included the child’s 
immediate family, relatives, roomers, friends, and servants living under the same 
roof. Number of rooms excluded bathrooms and hallways. 

tt The number of persons per room was unknown for 2 of the 148 Italian 
children included in the study. 
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criterion of socio-economic status is employed (1) assistance or (2) 
crowding, the child whose family was in poorer circumstances gained 
less on the average than the child whose family was relatively better off. 


SUMMARY AND CONCLUSIONS 


The average monthly percentage gain in weight over a period of 19 
or 20 months of each of 204 6- to 7-year-old white New Haven school- 
girls of Italian or American ancestry, all born in the United States, was 
estimated in terms of the b constant of the exponential equation, y = 
ae®*, fitted to stated weighings of the child made during the school years 
1934-35 and 1935-36. In terms of this measure of average percentage 
gain in weight the findings were as follows: 

1. The children of Italian ancestry gained more slowly than those 
of American ancestry. 

2. The children whose families were in poor socio-economic circum- 
stances as judged in terms of either (1) receipt of assistance or (2) 
crowding in the home gained more slowly than the children whose 
families were in better socio-economic circumstances. 

These results have practical implications for workers concerned in 
setting up standards of gain in weight and for those concerned in using 
them. 
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PREGNANCY RATES AND COITUS RATES’ 


BY RAYMOND PEARL 











I 


== N The Natural History of Population*® there were reported 
(pp. 71-79, 324) in condensed form, some of the more 
significant results of a study of the number of copulations 
SJ) (in total and with deductions for the time spent in the preg- 
nant state by the women involved) per pregnancy and per live birth, in 
the marital experience to the time of record, or to the menopause of the 
woman (whichever was the earlier) of 199 carefully and painstakingly 
studied overtly fertile white couples who had made no contraceptive 
efforts during their married lives. This was a pioneer study, and the 
results apparently astonished some persons not familiar at first hand 
with data regarding human fertility and sex behavior. Not appreciating 
the order of magnitudes reached by the purely arithmetical cumulation 
over a period of time of quite ordinary marital coitus frequency rates, 
such persons were disposed to regard the sample upon which the report 
was based as abnormal, in the sense of not being representative of mar- 
ried couples generally in respect of the main point at issue, mainly the 
number of copulations indulged in per pregnancy actually experienced 
when there was no attempt at contraception. The mean numbers of 
copulations per pregnancy as stated in the paper were thought to be ab- 
normally high. 

The several chapters of The Natural History of Population were 
prepared for, and delivered as, the Heath Ciark Lectures of 1937 at the 
University of London. The results regarding copulations per preg- 
nancy in non-contraceptor couples formed only one small part of one 
lecture in the series. While the authorities of the University of London 
were extremely generous in permitting the expansion for publication of 
the lectures as delivered, obviously there was a limit beyond which such 





*From the Department of Biology of the School of Hygiene and Public Health 
of the Johns Hopkins University, Baltimore, Maryland. 
* London and New York (Oxford University Press), 1939. 
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generosity could not decently be taxed. The consequence was that in 
the case of the coitus-rate-per-pregnancy investigation as well as in the 
case of some of the other studies first reported in the book, limitations 
of space made it impossible to set forth many details desirable for a 
critical understanding and just appraisal of the results. 

The purpose of the present paper is to remedy this defect so far as 
the particular study referred to is concerned. In order to make clear 
just what additional data are needed to complete the account it will be 
desirable at the start to re-state briefly the information that was given 
in the book about the sample, and about the technique used in the study. 
It will then be possible to present more effectively the additional data. 

In The Natural History of Population it was shown, regarding this 
investigation that : 


1. As a result of careful and prolonged individual study of the 
cases, it was known of positive first-hand knowledge, the essential ac- 
curacy of which can be guaranteed: (a) that the couples were not sterile 
(actually a series of childless—physiologically sterile couples were stud- 
ied in the same way, but were not included in the report nor will they 
be here, because the point at issue was, and is, the number of copula- 
tions per pregnancy experienced in the absence of contraceptive effort. 
The sex behavior of these sterile couples will eventually be dealt with 
in another connection) ; (b) that they had never made any sort of con- 
traceptive effort during their wedded lives, with which we are alone 
concerned ; (c) that their sexual habits at ages were reasonably constant 
except as interfered with by serious illnesses or protracted absences of 
one partner from the conjugal bed, for both of which disturbing factors 
we had records and could therefore make corrections; (d) that their 
pregnancies and births experienced were correctly recorded; (e) that 
the information as to sexual habits came primarily from the wife, but 
was independently checked in many cases by separate interviews with 
the husband. 

2. The socio-economic status of the couples, as appraised through 
the occupational distributions of the husbands, was probably reasonably 
representative of American urban conditions. 

3. The women involved ranged in age at observation from the age 
group I5-19 years to and including the age group 75-79, the largest age 
class being 35-39 and the median age at observation being 36.8 years. 

4. The distinction between ‘total’ and ‘net potentially effective’ coitus 
frequencies was based upon the fact that any sexual activity that may be 
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indulged in while the wife is in the pregnant state cannot be regarded 
as having anything whatever to do with fertility, because as a physio- 
logical fact a woman cannot become pregnant while she already is preg- 
nant, save for the excessively rare and quite abnormal possible occur- 
rence of superfoetation, which has never yet been absolutely and com- 
pletely proven to occur in the human species. Net potentially effective 
sexual coition can only be that occurring at other times than during 
pregnancy. 

5. The theoretical basis upon which the concept of net potentially 
effective coitus was set up was too broad from a biological point of 
view, because modern studies indicate that the female is incapable of 
conceiving except during a restricted part of each menstrual cycle 
(probably a third or less of the whole cycle). 

6. The numerical results of the study relative to the main point at 
issue were those shown in Table 1, which is a condensed copy of Ap- 
pendix Table VII (p. 324) of The Natural History of Population. 


TABLE 1 


Total and potentially effective copulations indulged in per pregnancy 
actually experienced, by age of wife in a sample of 199 white 
women living in wedlock, all of whom were fertile, and 
in whose marital experience no contraceptive 
effort whatever had been made 


(Copied from The Natural History of Population, p. 324.) 





NET 
NUMBER NET TOTAL POTEN- AVERAGE 
OF POTEN- COPU- TIALLY NUMBER 
AGE PERIOD COUPLES TOTAL TIALLY TOTAL LATIONS EFFECTIVE OF PREG- 
(years) INTHE COPU- EFFECTIVE PREG- PER COPU- NANCIES 
EXPERI- LATIONS COPU- NANCIES PREG- LATIONS PER 
ENCE LATIONS NANCY PERPREG- COUPLE 

NANCY 





Under 20 06 37,450 22,901 130 288 176 1.4 


20-29 184 187,031 123,205 611 298 202 3.3 
30-39 138 125,970 95,921 331 381 290 2.4 
40-49 75 45,675 43,026 30 «1,542,434 0.4 
All ages 

(uptoso) 199 403,290 292,084 1,148 351 254 58 
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In Table 1 the computations relative to live births are omitted, be- 
cause the following discussion will confine itself to pregnancies, the 
coitus rate per pregnancy experienced being the crucial point. 


II 


The fundamental question at issue in this study under discussion is: 
Are the coitus frequencies per pregnancy experienced as set forth in 
Table 1 abnormally high, because the sample is not representative of the 
American urban population generally in respect of either sex habits 
(coitus frequency), or fertility, or both? As has already been stated 
the figures of Table 1 are positively and definitely factual so far as con- 
cerns the particular sample of 199 couples. But are these 199 couples 
fairly representative of overtly fertile couples not practising contracep- 
tion? The remainder of this paper will be devoted to the presentation 
of data not hitherto published for the purpose of throwing further light 
upon this question. 

A brief logical analysis of the case will be first in order. If in fact 
the figures of Table 1 are abnormally (unrepresentatively) high they 
can only be so for one, or the other, or a combination, of two reasons— 
the factual accuracy of the figures so far as concerns the particular 
sample itself being admitted. These reasons are: 

(a) That the 199 couples included in this sample generally (that is 
as a whole group) had abnormally high coitus rates per unit of time 
(frequency of coitus per month) as compared with overtly fertile urban 
married white couples generally. 

(b) That the couples in this sample generally as a whole group had 
abnormally low pregnancy rates per couple-time unit of opportunity 
for conception (say pregnancies per 100 years exposure to risk in the 
sense of opportunity to become pregnant during wedlock, remembering 
that it is impossible for a woman to become pregnant while already in 
that condition). 

If it is demonstrated that the sample under discussion is not ab- 
normal in respect of either (a) or of (b), but on the contrary agrees 
closely with the comparable part of the general population so far as the 
facts are presently known, then there will be no logical escape from the 
conclusion that the sample, though small as to total number of couples, 
may be regarded as reasonably representative. The results flowing from 
it, if the just-stated conditions prove to be satisfied, may then be re- 
garded as “an approximate estimate of the average group risk of preg- 
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nancy in human beings associated with sexual intercourse between fer- 
tile individuals doing nothing to diminish the risk, but motivated in their 
sex behavior solely by libido, habit, and desire for children.” 


III 


Consider first hypothesis (a) supra. Table 2 sets forth the frequency 
distribution, and derivative biometric constants, for coitus frequency 
per month of married life from marriage up to the date of record or of 
menopause in the female (whichever was earlier) in the sample of 199 
couples. These are the same identical coitus frequencies, and all of 
them, that were included in Table 1, but they are now tabulated in Table 
2 relative to months of married life, rather than relative to pregnancies 
experienced as in Table 1. 


TABLE 2 


Average total coitus frequencies per month from marriage to date of 
record or of menopause (whichever was earlier) in a sample 
of 199 fertile white couples living in wedlock 


FREQUENCY DISTRIBUTIONS BIOMETRIC CONSTANTS 
Copulations Frequency 
permonth Absolute Percent 
0- 3.9 28 14.1 
4- 7.9 52 26.1 Mean = 10.54 + .36 times per month 
8-11.9 52 26.1 Median = 9.50 + .44 times per month 
12-15.9 42 21.1 Standard deviation = 7.61 + .26 times 
16-19.9 II 5.5 per month 
20-23.9 3 1.5 Coefficient of variation = 72.14 + 3.48 
24-27.9 8 4.0 percent 
28-31.9 wes 
32-35.9 ~ en 
36-39.9 I 5 
40-43.9 . 
44-47.9 sin en 
48-51.9 I 5 
52-55.9 ms 
56-59.9 ba 
60-63.9 I 
Totals 199 99.9 
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The distribution of copulations per month given in Table 2 has all 
the characteristics of coitus frequency distributions found in earlier 
studies of different material entirely independent from the present sam- 
ple. This can perhaps best be seen by comparing it with the distribu- 
tions given in Table 21 (p. 237) of The Biology of Population Growth' 
and shown graphically in Figs. 36-40 inclusive, of the same work.* 

The same characteristic skewness ; the same relative rarity but never- 
theless occasional occurrence of the “sexual athlete”; the same “rather 
extremely modest performance at all ages of the great bulk of the in- 
dividuals” is characteristic of the present as well as the earlier material, 
although the two were derived from completely independent sources, 
and the data gathered by entirely different people using different meth- 
ods for collecting them. The close agreement of the frequency distri- 
butions found in the two sets of material may be particularly illustrated 
here by Fig. 1, which plots the percentage frequency distributions of 
(a) the present sample as given in Table 2 supra and the percentage 
distributions for the age period 30-39 years of 245 individuals® (out of 
247) from the earlier study. Unfortunately it is not now possible to 
set up for the earlier material a distribution of the average coitus rates 
for all age periods of life up to 50 years of age taken together, which 
would be strictly comparable with the distribution given in Table 1 for 
the present material. Under these circumstances the distribution from 
the earlier material that seems most fairly comparable, namely that for 
the age period 30-39 years, is presented. 

It is evident from Fig. 1 that in their general form the two distribu- 
tions are closely similar. The chief difference between them is that the 
present sample has generally lower frequencies, as compared with the 
earlier sample, of coitus rates higher than about 18 times per month. 

The mean coitus rate for the present sample of 10.54 + .36 times 
per month agrees closely with the weighted means of 10.09 times per 
month for 9 series of data from married couples (7 American and 2 
Russian) reported in The Natural History of Population (p. 69, Table 


* New York (Alfred A. Knopf), 1925. 

‘For the provenance of this earlier material see Gover, Mary: A statistical 
study of the etiology of benign hypertrophy of the prostate gland. Johns Hopkins 
Hospital Repts., v. 21, pp. 231-205, 1924. 

5 Two individuals of the “sexual athlete” type are not included because they fall 
outside the range of the present sample, and there seems no reason to extend the 
diagram far to the right to include them, particularly since the rest of the polygon 
would be in no way altered. 
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Fic. 1. PERCENTAGE FREQUENCY PoLyGon SHOWING THE DISTRIBUTION oF CorITUS 
Rates (COPULATIONS PER MONTH) IN THE PRESENT SAMPLE (Sop LINE) 
AND IN A SAMPLE REPORTED IN 1924, AGED 30-39 YEARS (DasH LINE) 


14). The difference is 0.45 times per month and is statistically insigni- 
ficant, for if the probable error of the mean for the 9 independent series 
were supposed to be zero to two places of decimals (which obviously 
understates real fact) the difference between that mean and the 10.54 
times per month would be only 0.45 + .36. The mean for the present 
sample is significantly lower than that for the Katherine Bement Davis 
sample of 919, the difference being 12.38 — 10.54 = 1.84 + .42 times 
per month. This difference is 4.4 times its probable error. Well within 
the normally expected fluctuations of sampling the mean for the present 
sample agrees with the independent and carefully studied Dickinson and 
Beam sample of 526, the difference being 0.78 + .47 times per month. 

Additional evidence of the essential normality of the persons in the 
present sample, as a group in respect of frequency of intercourse is af- 
forded by comparison with independent data recently published by 
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Warner.® In Table 10 (p. 281) she gives data on coitus frequency for 
177 cases “before consultation” (that is before coming to Dr. Warner’s 
clinic for medical advice regarding contraception) and for 172 of the 
same women “after consultation.” From the data given the following 
biometric constants have been computed by the standard methods used 
in this laboratory. 





Copulations per Month (Computed from Warner's data) 
Standard Coefficient 
N Mean Median Deviation of variation 





Before consultation 177. 11.42.32 10.76 +.40 6.33 + .23 55.42 2.5 
After consultation 172 12.12% .32 11.17.40 6.27 + .23 518+ 2.3 





The mean and median coitus rates per month of 10.54 + .36 and 
9.50 + .44 respectively for the present sample are both smaller (not 
larger), by statistically insignificant amounts, than the corresponding 
figures for either of the Warner series. 

Altogether there appears to be no escape from the conclusion that 
the couples included in the present sample of 199 were, as a group, en- 
tirely normal and representative in their sex behavior so far as concerns 
frequency of coitus per unit of time, and in particular show no evidence 
of an abnormally high coitus rate per month. 

As judged by inter-individual variability, whether measured in ab- 
solute terms by the standard deviation or relative to the mean by the 
coefficient of variation, the present sample appears actually to have been 
more homogeneous as a group, in respect of coital frequency habits, 
than most of the samples hitherto studied in this respect. The standard 
deviation (7.61 + .26 times per month) and the coefficient of variation 
(72.14 + 3.48 percent) for the present sample are lower than the 
weighted means of the corresponding constants for the 9 series studied 
earlier (9.48 times per month and 97 percent). 


IV 


Before discussing the second hypothesis (0) it will be desirable to 
present some data regarding other characteristics of the sample of 199 
couples under discussion. Table 3 gives the frequency distribution and 


*Warner, Marie P.: Contraception: a study of five hundred cases from 
private practice. Jour. Amer. Med. Assoc., v. 115, pp. 279-285, 1940. 
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derived biometric constants for the number of months married up to the 
time of record or of the menopause in the female partner (whichever 
was earlier). It is important to have exact data at hand relative to this 
variable, because of its significance in the consideration of coitus fre- 
quency per pregnancy experienced. Marital habits as to frequency of 
coitus change not only with advancing age, but also with duration of 
marriage. Everyone knows that the coital rate per unit of time is gen- 
erally higher in the months immediately following marriage, and only 
settles down to a more or less steady state of habit after the novelty 
has worn off. 


TABLE 3 


Absolute and percentage frequency distributions for duration of 
marriage (in months) in a sample of 1909 fertile white couples 


FREQUENCY DISTRIBUTIONS BIOMETRIC CONSTANTS 
Duration of 
marriage Frequency 
(months) Absolute Percent 
0-35 10 5.0 
36-71 18 9.0 
72-107 18 9.0 Mean = 194.2 + 4.8 months = 16.18 + 
108-143 18 9.0 .40 years 
144-179 32 16.1 Median = 187.4 + 6.0 months = 15.62 
180-215 17 8.5 + .50 years 
ones * ge Standard deviation = 99.98 + 3.38 months 
252-287 20 10.1 
288-323 17 8&5 
324-359 19 9.5 
360-395 4 2.0 
306-431 2 1.0 
Totals 199 99.8 


It is seen from Table 3 that this sample covered a wide range of 
duration of marriage. Furthermore, as a group, the couples in the 
sample had an average duration of marriage of more than 16 years, up 
to the time of observation (or menopause in the female). In the large 
sample of white women (19,613) particularly studied in respect of dif- 
ferential fertility in The Natural History of Population the mean dura- 
tion of marriage at the time of record (none of these women having 
then reached the menopause) was 5.42 + .03 years (loc. cit., p. 332), 
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or only about one-third as long as the women in the present sample. 
One point of great significance in this difference is that, in the present 
sample, the recorded fertility (pregnancies or live births experienced to 
the time of record) probably represents completed fertility in a higher 
proportion of the cases than in the larger sample, wherein by the meth- 
od of collecting the material it was prescribed that each woman included 
was actively and overtly fertile at the time of record, as proved by the 
fact that she had just been pregnant. In the non-contraceptor white 
women studied in The Natural History of Population relative to differ- 
ential fertility the mean durations of marriage at the time of record 
were 1.57 + .07 years for primiparae and 7.36 + .06 years for multi- 
parae. Again it is evident that, for the groups strictly comparable as to 
contraceptive practice, the average marriage duration is much greater 
in the present sample. 

The duration of marriage situation in the present sample is impor- 
tant in another respect. In the account of the study of coitus frequency 
per pregnancy experienced embodied in The Natural History of Popu- 
lation it was emphasized that the sample was small. So it is in respect 
of number of individuals involved. But it is statistically much more 
respectable in the matter of duration of coital experience upon which to 
base rates, either relative to time or to pregnancies experienced. For 


the 199 couples in the present sample had experienced, up to the time of 
record (or of menopause in the female), an aggregate total of 38,640.84 
months (or 3220.07 years) of marital life. 


TABLE 4 


Absolute and percentage frequency distributions for the age 
at marriage of 190 fertile white women 


FREQUENCY DISTRIBUTIONS BIOMETRIC CONSTANTS 


Age in 

years Absolute Percent 

10-14 7 3-5 

15-19 47.2 Mean = 20.79 + .23 years 

20-24 36.2 Median = 19.92 + .28 years 

25-29 8.0 Standard deviation = 4.71 + .16 years 
30-34 3.5 Coefficient of variation = 22.66 + .79 per- 
35-39 1.0 cent 

40-44 5 


Totals 99.9 
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In connection with the matter of duration of marriage the age at 
marriage of the women in the present sample is of interest. Table 4 
presents the data regarding this variable. 

The frequency distributions and the derived biometric constants 
regarding age at marriage are in close agreement with corresponding 
data from the large sample of 19,613 white women particularly studied 
in The Natural History of Population. For those women the mean age 
at marriage (loc. cit., p. 332) was 21.13 + .02 years. The difference 
between that mean and the one for the present sample is 0.34 + .23, 
which certainly cannot be regarded as statistically significant, since a 
difference as great as or greater than this would probably occur as often 
as 31 times in every 100 samplings of the size here involved from the 
same identical universe. 

In his recent important study of age at marriage in Washington 
County, Maryland, Ciocco’ found the median age for brides to range 
between 21.9 years in 1897 and 19.6 years in 1931. He states further 
(p. 66) that the median age at marriage for single brides in New York 
in I92I was 20.9 years. The median age at marriage of 19.92 years for 
the women in the present sample is obviously in good agreement with 
these figures. 

It may than be concluded that there is no evidence to indicate that 
the present sample is not reasonably representative in respect of age at 
marriage. 


Vv 


We turn now to hypothesis (b) supra. Table 5 gives the absolute and 
percentage frequency distributions and the biometric constants derived 
therefrom for the number of pregnancies experienced per I00 years op- 
portunity to become pregnant (exposure to risk) by the 199 women in 
the sample under discussion. The method of computing exposure to 
risk of becoming pregnant has been fully described in The Natural 
History of Population (pp. 80-83 ; 173-175; 296-297; 302). It is based 
upon the consideration that normally after a mammalian ovum has been 
fertilized and implanted in the uterine wall a further impregnation can- 
not occur until after the uterus has been emptied of the product of the 


*Ciocco, A.: Studies on the biological factors in public health. I. The trend 
of the age of marriage in Washington County, Maryland, from 1897 to 1938. 
Human Biology, v. 12, pp. 59-76, 1940. 
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existing pregnancy. In short, a woman is not and cannot be, exposed 
to the chance of becoming pregnant while she is already pregnant. 

The frequency distribution of Table 5 has the very skew J-shaped 
form generally characteristic of pregnancy rate distributions. Some- 
what more than a quarter of the women (28.6 percent) experienced 


TABLE 5 


Absolute and percentage frequency distributions of pregnancy rates per 
100 person-years aggregate opportunity (exposure to risk) 
for pregnancy in a sample of 199 fertile white women 


FREQUENCY DISTRIBUTIONS BIOMETRIC CONSTANTS 
Pregnancy 
Rate Absolute Percent 
0-49 OI 45.7 
50-99 57 28.6 
100-149 30 15.1 Mean = 76.8 + 3.7 pregnancies per 100 
150-199 12 6.0 years exposure 
200-249 4 2.0 Medians = 57.5 + 4.7 pregnancies per 
250-290 3 1.5 100 years exposure 
300-349 nia alate Standard deviation = 78.0 + 2.6 preg- 
350-399 I 0.5 nancies per 100 years exposure 
400-449 oy van Coefficient of variation = 101.7 + 6.0 
450-499 = aes percent 
500-549 
550-599 
600-649 
650-699 
700-749 ~ ea 
750-799 I 0.5 
Totals 199 99.9 


pregnancies at a rate of between one every two years and one every 
single year when the opportunity to become pregnant was physiologi- 
cally present, as an average, during their married lives. Another quarter 
(25.7 percent) experienced pregnancies more frequently than once a 
year while physiologically exposed to risk, by virtue of not being already 
pregnant. Finally 45.7 percent, of evidently lower fertility, exper- 
ienced pregnancies less often than once in two years of exposure, on the 
average. The higher pregnancy rates (200 and above) are generally 
associated with considerable reproductive wastage (termination of preg- 
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nancy by miscarriage or abortion). In general mean pregnancy rates 
tend to decline with increasing duration of marriage.® 

The mean pregnancy rates per 100 years exposure of 76.8 + 3.7 
is in close agreement with the value of 72.0 for the independent sample 
of 19,613 white women particularly studied in The Natural History of 
Population (see p. 334). Plainly the small difference between these 
two means cannot possibly be regarded as statistically significant. But 
this figure of 72.0 is an over-all average that included contraceptor 
women as well as non-contraceptors. Actually the group in the differ- 
ential fertility study most closely comparable with the present sample 
is the “Moderate Circumstances” non-contraceptor group. Taking a 
weighted average (the weighting being upon the basis of numbers in- 
volved) of the pregnancy rates per 100 years exposure for the “Moder- 
ate Circumstances” non-contraceptor primiparae and multiparae taken 
together yields the value of 79.5. If this average were supposed to have 
a probable error of zero (to the indicated number of decimal places) 
which of course is not the fact, the difference 79.5 — 76.8 = 2.7 still 
could not be regarded as statistically significant. 

It thus appears that the present sample is in essential agreement with 
the larger and quite independent sample studied in The Natural History 
of Population in respect of expressed fertility as measured by preg- 
nancy rate per 100 years of opportunity to become pregnant. Correla- 
tively there appears to be no ground for concluding that the couples in 
the present sample were as a group characterized by abnormally low 
fertility. 

While the important and highly significant data recently published by 
Stix (loc. cit.) regarding fertility uncontrolled by contraceptive efforts 
cannot be strictly compared with those for the present sample discussed 
above, nevertheless some discussion of her results will be of interest. 
Her Table 1 (p. 243) gives mean pregnancy rates per 100 years of ex- 
posure in white women where no contraception was used of 189 and 194 
for first pregnancies, and of 96 and 75 for all later pregnancies together, 
for Cincinnati and Spartanburg samples respectively. In the present 
material there has been set up no category corresponding to “first preg- 
nancies” in the sense that Stix defines and delimits them in her study, 
as we understand the matter. The present material includes single 
pregnancy couples, but in no one of these cases did the time of record 
correspond to the onset of the single pregnancy. As we understand the 


*°Cf. Stix, Regine K.: Factors underlying individual and group differences in 
uncontrolled fertility. Milbank Mem. Fund Quart., v. 18, pp. 239-256, 1940. 
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matter Stix in her work counted exposure only up to the onset of preg- 
nancy in the case of “first pregnancies” (see footnote 1, p. 248 of her 
paper). In the present material exposure to risk was counted up to the 
time of record (or of menopause). Under these circumstances it would 
seem that the mean pregnancy rate of 76.8 given above for the whole 
sample and experience taken together would be more nearly, though not 
exactly, comparable with Stix’s mean rates of 96 and 75 for “All Later 
Pregnancies” in the two cities. These figures are obviously of the same 
general order of magnitude as the present 76.8. If the comparison is as 
approximately justifiable as it seems to be, it tends to confirm the con- 
clusion that the couples in the present sample cannot justly be regarded 
as having exhibited abnormally low fertility. 


VI 


To sum the whole matter up, it may be said that, in addition to the 
other respects in which the 199 couples that furnished the records upon 
which the computations reported in The Natural History of Population 
regarding the coitus rate per pregnancy experienced have been shown 
to be a fairly representative sample of fertile white persons living in 
wedlock, it has also been shown here that: 

(a) As a group their mean coitus rate per month was not abnorm- 
ally or unusually high, but was on the contrary in close agreement with 
what has been found characteristic for other and independent samples 
of diverse provenance. 

(b) As a group their mean fertility rate per 100 years of oppor- 
tunity of becoming pregnant (exposure to risk) was not abnormally 
low, but was on the contrary in reasonable accord with what has been 
found characteristic of other samples where fertility was uncontrolled 
by contraception. 

The conclusion then seems justifiable that the coitus rates per preg- 
nancy experienced that were set forth in The Natural History of Popu- 
lation are probably not abnormally or unusually high but may be re- 
garded as not unreasonable first approximations to a much needed datum 
in sexological and fertility studies. 
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fi, velopment in the personality adjustments of normal and 
| psychopathic women (6), we obtained certain information 
=] relevant to the problems of marriage hygiene. We had 
available certain psychological, physiological, and anatomical data from 
44 normal married women out of the entire group of 295 women 
studied. The frequencies of particular incidents, attitudes, and prac- 
tices of a sexual nature and the correlates of these attitudes and prac- 
tices provide further insight into the factors entering into marriage ad- 
justment. We had information concerning the attitudes, experiences, 
and emotional attachments of childhood and adolescence, the feelings, 
attitudes, and beliefs of the adult, as well as the physical and anatomical 
characteristics based on a general physical and gynecological examina- 
tion and roentgenograms. 

Previous studies have been made of the frequency of sexual mal- 
adjustment in marriage, but the findings reported vary with the type of 
group studied and with the method employed in obtaining the informa- 
tion. Hamilton (5) found that 46 out of 100 married women studied 
were either very inferior or completely lacking in orgasm capacity. 
Dickinson (4) reported that 26 percent of his group of 442 married 
women had never experienced orgasm, and another 29 per cent had ex- 
perienced it only occasionally. In other words, out of every five women, 
two reported the experience of orgasm regularly, two reported that they 
very rarely if ever experienced orgasm, while the fifth reported occa- 
sional orgasm. Terman (10) studied the sex adjustment correlates, 


* This report is part of a project subsidized by the Committee for Research 
in the Problems of Sex of the National Research Council. 
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background factors, and personality characteristics of the sexually ade- 
quate as compared to the sexually inadequate woman. His results 
showed that one-third of his married group were sexually inadequate. 
He found but little evidence that orgasm inadequacy was caused by ad- 
verse emotional conditioning or faulty sex techniques. For example, 
duration of intercourse or the contraceptive method employed had no 
appreciable effect on sexual adjustment. Terman stated that the lack 
of evidence in support of early preceptual and environmental influences 
indicated that certain constitutional factors may have been important. 
Hamilton stated that the sexual adequacy of women depends upon a 
tangle of physiological and behavioristic phenomena and that there is 
no conclusive evidence as to which might be the more important. 

Our cases were rated as “very poor sex adjustment” when the 
woman never experienced orgasm and was actively repulsed by some 
phase of sex experience. “Inadequate adjustment” referred to those 
who considered sex relations a duty without particular satisfaction or 
dissatisfaction on the part of the women. “Fair adjustment” referred 
to those who regarded sex relations as a pleasant experience but who 
only occasionally had orgasm. “Very good adjustment” designated 
those women who regarded sex relations as satisfying and frequently 
experienced orgasm. Our study showed that only 38 per cent of normal 
married women had good sexual adjustment in marriage, and 32 per 
cent had fair sexual adjustment. The remaining 30 per cent had 
definitely inadequate adjustment, rarely, if ever having experienced 
orgasm. Our group of cases was small and cannot be assumed to repre- 
sent the general population. Nevertheless, the frequency of maladjust- 
ment which we found closely approximated the findings of Terman and 
Dickinson. 

Are there factors in the early history, in the physical make-up, or in 
the concomitant attitudes and practices which differentiate the sexually 
adequate from the sexually inadequate wives? We found that those 
wives who had inadequate sexual adjustment were more apt to be closely 
tied emotionally to their own parents. In most women strong emotional 
attachments together with feelings of dependence on the parents are 
dissolved during late adolescence. Among those in our maladjusted 
group, however, the adolescent relationships with the parents were fre- 
quently retained so that the woman continued to exhibit childish atti- 
tudes toward her family and toward life in general. Whenever an atti- 
tude of disgust toward all sex matters or a lack of any sex feeling oc- 
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curred, the woman rarely if ever experienced orgasm. Those women 
who had poor sex adjustment usually reported that they had less sexual 
desire than their husbands and that they seldom, if ever, took the initia- 
tive in sex play. The women reporting adequate sex response were 
more apt to practice sexual experimentation as indicated by the number 
of positions that were tried in intercourse. 

Those women who had adequate sexual adjustment in marriage re- 
ported more heterosexual interest and attachments before marriage than 
did those who were poorly adjusted. The former had “gone out” soci- 
ally with more men and more of them had had pre-marital sex experi- 
ence. We interpret these associations as manifestations of the same re- 
sponse pattern rather than the result of a cause-effect connection. Spe- 
cifically, extensive contact with men before marriage does not neces- 
sarily result in successful sexual adjustment, but the same factors which 
before marriage are manifested in strong heterosexual orientation are 
shown after marriage in a close attachment to the husband, and in the 
capacity for strong heterosexual love. When such a pattern is present, 
matters related to sexual functions are accepted naturally and are not 
accompanied by disgust or by feelings of shame. 

Data from the gynecological examination and roentgenograms of the 
pelvis enabled us to study the relation between certain physical and ana- 
tomical characteristics and sexual adequacy. None of the women in- 
cluded in this report presented any definite medical problem or was suf- 
fering from a physical handicap which would directly interfere with 
sexual function. In general we found that the type of pelvic architec- 
ture was associated with sexual adjustment. More of those individuals 
having the typical female or “gynecoid” type of pelvis (Caldwell, 
Moloy, and D’Esopo, 2) were sexually adequate than were women hav- 
ing the anthropoid type of pelvis. Our data also indicated that a rela- 
tionship existed between the position of the clitoris and orgasm capacity. 
Those cases in which the clitoris-meatus distance was more than 3.5 
cm. were less apt to experience orgasm that those in which this distance 
was less. Narjani (8) from a study of a large group of women found 
this same relationship. Dickinson (3) has also recognized this relation- 
ship, but also points out that the nature and type of genital stimulation 
in intercourse must be taken into consideration. 

These physical findings indicate that the anatomical and physiologi- 
cal characteristics of the individual should be studied in relation to sex- 
ual adjustment. There was no one-to-one relationship between physi- 
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cal characteristics and sexual adjustment so that factors other than the 
physical must also be considered. 

What is the relationship between sexual adjustment and general ad- 
justment to marriage? Some theorists have stressed that sexual adjust- 
ment is the prime determiner of the success or failure of the marriage. 
Hamilton, however, concluded from his data that a “woman’s inability 
to have the satisfying terminative climax in the sex act is less likely to 
be associated with a high degree of dissatisfaction with her marriage as 
a whole than ordinary clinical experience would lead one to expect.” 
(5, pp. 208-209.) Levy and Munroe (7) believed that while some sexual 
maladjustments in cases of marital discord are strikingly frequent, the 
contribution of sexual incompatibility to unhappy marriages has been 
greatly exaggerated. They suggest that certain fundamental differences 
in attitudes between husband and wife can bring about both sexual dis- 
harmony and other evidence of discord which lead the couple to con- 
sider that their marriage is a failure. 

We analyzed our data to bring out the relationships existing between 
sexual adjustment and general compatibility with the husband. Our 
estimate of general compatibility was based on the number and extent 
of disagreements between the wife and husband. The subjects had been 
asked to give this information on a list of topics relating to the marital 
situation adapted from the schedule devised by Burgess and Cottrell 
(1, p. 422). The results of this tabulation showed surprisingly enough 
that there was no significant relationship between sexual adjustment and 
marital compatibility. These two variables when defined as in this study 
were mutually independent. Other measures of compatibility defined 
in different terms might bear some relation to sexual adjustment. 

Hamilton has pointed out that a woman’s reaction to her first sexual 
intercourse in marriage might be expected to be affected by the precepts 
and experiences of childhood and adolescence. Furthermore, her first 
response might also affect her adequacy of response in the future. The 
following tabulation presents the relationship between response to first 
marital intercourse and later marital adjustment found in our group. 


Response to first marital Marital Sex Adjustment 
intercourse No. Verypoor Poor Good Very good 
EE DE 17 o 2 6 9 
Miereiy tolerated ...o.ccccccceccs 18 2 6 6 4 
Considered shocking or disgusting 9 I 2 2 4 
ED Svs cclveahevavenens 44 3 10 14 17 
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Of the 17 women who enjoyed first marital sex relations, 15 had 
either “good” or “very good” sex adjustment later in marriage. Of the 
27 who merely tolerated or who were emotionally upset at the time of 
first sex relations, only 16 had adequate adjustment later in marriage. 
Two explanations of this finding might be offered: first, the traumatic 
value of first sex relations may have prevented later adjustment, and 
second, the difficulties occurring at this time may have been merely a 
product of certain negative sex attitudes which existed previously to 
marriage and which later interfered with adequate adjustment. On the 
basis of our other findings we believe that the second interpretation is 
the more adequate. 

As might be expected, those individuals who had complete sex ex- 
perience before marriage were less apt to have emotional upset at the 
time of first marital sex relations. Of the 17 women who enjoyed first 
marital sex relations, 7 had had pre-marital intercourse, while of the 9 
women who were shocked or disgusted, none had had complete pre- 
marital sex experience. Of the 18 women who merely tolerated sex 
relations, 5 had had pre-marital intercourse. This group is too small 
to offer any conclusive statement as to the relationship between pre- 
marital intercourse and sexual adjustment in marriage, but it does show 
that the amount of pre-marital experience relates to the reaction to first 
marital sex relations. 

There were no differences in the sexual adjustment of those women 
who had borne children and those who had not. Occasionally incidental 
comments indicated that the woman herself thought that changes in sex- 
ual adjustment had followed the birth of a child. But there were just 
as many cases who considered that sexual adjustment improved as 
thought that sexual adjustment was poorer after the birth of a child. 

Other investigators have reported a relationship between sexual ad- 
justment and the number of years the women had been married. We 
found no such relationship but it must be remembered that most of our 
cases had been married for less than Io years. 

In general, we found that one-third of the group of women studied 
had poor sexual adjustment in marriage. The findings of other investi- 
gators (Hamilton, Dickinson, Terman) have demonstrated that sexual 
maladjustment is encountered with approximately this frequency else- 
where. Steckel (9, p. 80) stated that the woman who is unable to reach 
complete sexual response “very frequently plunges into a peculiar men- 
tal state leading to periodic depressions, even psychoses or develops 
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neurotic symptoms, at least.” All of the figures we have cited, together 
with our own, show that no such general or sweeping importance as 
Steckel indicated can be attached to sexual adequacy. 

The lack of complete sexual response in women who are able to ad- 
just satisfactorily to other phases of marriage and to handle their own 
personal problems shows that it does not of necessity have unfortunate 
corollaries. This finding suggests that emotional marital outlets other 
than the purely sexual may be satisfactory. The women in our investi- 
gation were asked to describe what particular aspects of their emotional 
life had been the most satisfactory to them. Out of the 44 cases, 20 
reported that their relationships with their husbands were the most sat- 
isfactory phase of their lives. Of these 20, 7 referred to the sexual side 
of the relationship and the other 13 cases mentioned other than sexual 
aspects, such as companionship, mutual interests, etc. The next most 
frequent report (given by 10 women) dealt with what the Freudians 
have called “sublimation” activities such as art, music, etc. Six women 
reported that their children were the most satisfying part of their lives, 
3 reported their relationships with their own parents, two women be- 
lieved that day-dreams of personal accomplishment formed the most 
satisfying emotional experiences to them, and two reported sex rela- 
tionships with men other than their husbands. One woman reported 
sexual relations with other women as her most satisfying emotional ex- 
perience. The variety of answers given suggests that adjustment may 
take place in any one of a wide range of emotional outlets. There 
seemed to be no single pattern which characterized the entire group, 
because adequate adjustments were made on the basis of widely differ- 
ent types of emotional outlets. Some of those women having excellent 
sexual adjustment still did not consider it the most important phase of 
their emotional lives, while others who had inferior sexual adjustment 
were apparently satisfied by other types of relationships. 

From the point of view of marriage hygiene the mere fact that 
people are able to “get along” under conditions of poor adjustment does 
not dismiss the problem. We believe, as do many other investigators in 
this field, that the time to start the emotional education which will event- 
uate in happiness in marriage is during childhood and adolescence when 
the background of attitudes and interests in sex are being formed. The 
process of reeducation always offers more problems to the educator and 
more conflict and confusion to the pupil than does education. 
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On AM 


BurEAU oF THE Census. State and Local Government Quarterly Employment 


Survey. Washington, D. C. 
Various numbers of Volume 1, as follows: 


1. General summary of employment and pay rolls of state and local govern- 


ments—January 1940. Pp. 23. June 7, 1940. (Revised). 
2. State government employees and pay rolls, January 1940 (revised). 
6. June 20, 1940. (Revised). 


Pp. 
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11. General summary of employment and pay rolls of state and local govern- 
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Drecves JUNnror, MANoet. A influéncia da economia agricola na idéia republicana. 
Revista Brasileira de Estatistica, Ano 1, pp. 104-122, 1940. [26 bibliographic 
footnotes.] [In Portuguese.] 
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of 4 pages.] 
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Harper, Roranp M. (Notes on per capita wealth in Alabama). Tuscaloosa 
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Kinc, Wittrorp I. Laissez faire versus governmental control of industry. Social 
Science, Vol. 16, pp. 251-257, 1940. 

LuNnpDEEN, Ernest. Government ownership of railroads. Speech in the Senate 
of the United States, May 12, 1938. Congressional Record, Seventy-fifth 
Congress, Third Session, 1938. Pp. (of reprint) 8. 

Lyon, Leverett S., and Vicror Aspramson. Government and Economic Life. 
Pamphlet No. 22. Washington, D. C. (The Brookings Institution), 1940. 
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inches. 30 cents (paper). 

New Yorx State Tax Commission. Concerning Articles 9 and 9-A of the Tax 
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Wuson, E. B. Methodology in the natural and social sciences. American Journal 
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Nii-wa. The Anthropological Journal of the Institute of History and Philol- 
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the Editor. New York (The Macmillan Co.) ; Cambridge (The University 


Press), 1939. Pp. xfii + 373 + 10 plates + 2 maps. 9% X 6% inches. 
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structural unit. American Naturalist, Vol. 74, pp. 5-24, 1940. [Bibliography 
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